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PREFACE. 


ip the following work I have endeavoured to put 

the science of Arithmetic on a sound basis, and 
to give clear and complete explanations of all the 
fundamental principles and processes. It has not been 
my aim to introduce novelties, but to promote ac- 
curacy and clearness of conception, so as to make the 
study of Arithmetic not only of practical utility but 
also of great educational value. 

The order in which the different Chapters may be 
read is to some extent optional. I have considered 
Compound Quantities. before the Chapters-on Fractions 
and Decimals, and I have: discussed all thé+Compound 
Rules with reference to Money before considering the 
less familiar Weights and Measures.” Decimals are 
defined independently of. Vulgar, Fractions, as a simple 
extension of the ordinary “mode. of notation for whole 
numbers. The Chapter on Decimals is, however, placed 
after that on Vulgar Fractions: this will doubtless con- 
tinue to be the usual order, at any rate until we have 
adopted the Decimal System of Weights and Measures. 


sal PREFACE. 


The Unitary method of solving problems involving 
Proportion is adopted. 

Shares and Stocks and other applications of Arith- 
metic have been made to approximate more closely to 
actual transactions than appears to be usual in books 
on Arithmetic. All questions with reference to Consols 
have been framed in accordance with the recent 
changes. 

A Chapter on Foreign Exchanges has been inserted, 
principally for the benefit of those preparing for ex- 
aminations in Commercial Arithmetic. 

Sets of Miscellaneous Examples are given at in- 
tervals throughout the book, to be used for revision, 
To ensure ample variety in the examples I have con- 
sulted many recent examination papers; and I am 
indebted to the kindness of the Secretaries © 
Cambridge Local Examinations Syndicate an 
Oxford and Cambridge Schools Examination B oard f 
opportunities of seeing and selecting questio ns from 
all the papers in Arithmetic given in examinations 
conducted by those bodies. 

I am indebted to many friends for their kindness 
in looking over the proof sheets, for help in the veri- 
fication of the answers, and for valuable criticisms 
and suggestions, My special thanks are due to 
Mr J. Barnard, M.A., Head Mathematical Master at 


Christ’s Hospital. 


CHARLES SMITH. ° 
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ARITHMETIC. 


CHAPTER I. 


NUMERATION AND NOTATION. 


1. Tue idea of number is first acquired from the 
observation of groups or repetitions of distinct objects : 
e thus learn to speak of two boys, three balls, four 
rokes of a clock, &c. 

_ Arithmetic is the science which treats of numbers 
ae of the different operations to which they are 
subject. 


2. A ‘single object of any kind, or any group of 
: objec s considered as a whole, is called a unit, 
lL, an inch, a dozen are units. 


3 ce 


a pana is va compare it with 
the same. kind which is taken 

7 fon the unit must be 

he he magnitude i in ques- 


am le, to measure any given length of string is to find how 
times some known length, say a foot, must be repeated to 


; ake up the given length; and this number of times is called the 
measure of the length, 
A measured magnitude i is called a quantity. 
Thus any quantity is expressed by a number and 
a unit of the same kind as itself. 
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2 NUMERATION. 


4. When numbers are used without reference 
to any particular units they are called abstract 
numbers. 


+ 
Thus two and five are abstract numbers. Two feet and jive tons are 
called concrete quantities. 


5. The first few numbers in order are, one, two, 
three, four, five, six, seven, eight, nine and ten; each 
successive number being one more than the preceding, 


Thus two is one and one more, three is two and one more, and so on. 


6. It will be observed that the names of the first 
ten numbers are in no way connected with one an- 
other, 

Now it is obvious that the knowledge of numbers 
and of their relations to one another must always have 
remained very limited if every successive number had 
had a special name given to it independent of the 
names of the preceding numbers; for it would be 
impossible merely to remember, in their order, very 
many such names. 


7. Successive numbers have therefore been named 
according to a systematic plan which requires the use 
of as few independent names as possible, 

A method by which numbers are expressed in words 


according to some systematic plan is called a system of 
Numeration. 


NUMERATION. 


8. To shew how all numbers can be named by 
means of a few special words, imagine a collection ¢f 
objects of the same kind, for example a heap of pebbles ; 
and suppose that we wish to know how many pebbles 
there are, and to give a name to this number. 

If there are not more than ten pebbles altogether, 
we find the number at once by counting them, that is 


NUMERATION. 3 


by saying in order the names one, two, three, &c., each 
time separating one of the pebbles from the original 
heap ; and the name which is said with the last of the 
heap gives the number of the pebbles. 

If there are more than ten pebbles in the heap, 
count off ten and put them apart, and go on making 
groups of ten until there are fewer than ten pebbles 
left. Suppose there are seven groups of ten each and 
five pebbles over, then we could call the number seven 
tens and five. 

By separating the whole heap into groups of ten in 
this way we at once find, and can give a name to, the 
number of the pebbles, provided there are not more 
than ten of the groups. Thus our original ten names 
suffice to name all numbers up to that which is made 
up of ten groups each containing ten pebbles, and we 
have a new name, namely one hundred, for the number 
which consists of ten tens. 

It will be seen at once that the names in actual use are only 
slightly modified forms of the names which naturally arise from 
the above method of division into groups of ten. Instead of 
saying two tens, three tens, four tens, &c. we say twenty, thirty, 
forty, &c., and we say seventy-five instead of seventy and five. 
Also instead of the names ten and one, ten and two, ten and 
three, ten and four, &c. we use the names eleven [Gothic ainlif, 

_ ain one and lif ten] twelve [Gothic twalif, twa two and lif ten], 
thirteen, fourteen, &e. 

If there are more than ten of the groups each of 
which contains ten pebbles, the groups can be arranged 
in sets of ten, so that there will be one hundred pebbles 
in each of these sets. Suppose that there are five of 
these sets and six groups over and four single pebbles 
besides, then the number is made up of five hundreds, 
six tens and four, and is called five hundred and sixty- 
four. Thus no new name is necessary until we come.to 
the number which consists of ten hundreds, and this 
number is called a thousand. 

The principle of the ordinary system of numeration 
will now be apparent. 


1—2 


4 NUMERATION, 


9. The English names which are employed in the 
system of Numeration which is universally used are the 
following : 
one, two, three, four, five, sia, seven, eight, nine, ten, 
eleven, twelve, thirteen, fourteen, fifteen, 

sicteen, seventeen, erghteen, nineteen, 
twenty, thirty, forty, fifty, sixty, seventy, eighty, ninety. 
a hundred which is ten tens, 


a thousand + » ten hundreds, 
a million : » a thousand thousands, 
a billion* e » million millions, 
a trillion . » million billions, 
a quadrillion _,, » million trillions, 
and so-on. 


The names billion, trillion, &c. are very rarely used. 


10. The numbers one, ten, a hundred, a thousand, 
ten thousand, a hundred thousand, a million, &c. are 
often called wnits of the first order, of the second order, 
of the therd order, &c.; and ten units of any order are 
required to make one unit of the next higher order. 

To give a name to any number it is sufficient to 


state the number of units of each different order that 
the number contains. 


Thus the number which is made up of three millions two hundreds- 
of-thousands three tens-of-thousands four thousands five hundreds 
seven tens and six units is called three million two hundred and 
thirty-four thousand five hundred and seventy-six; also the 
number which is made up of five thousands-of-millions two 
hundreds-of-millions three tens-of-millions two tens-of-thousands 
three thousands and five hundreds is called Jive thousand two 
hundred and thirty million twenty-three thousand Jive hundred, 


It should be remarked that the parts of a number 
are mentioned in the order of their magnitude, the 
largest being given first; in English, however, this 


* In the United States and on the continent of Europe one 


thousand millions is called a billion, and one thousand billions is 
called a trillion, and so on. 


NOTATION. 5 


order is reversed for the numbers between ten and 
twenty. It should also be noticed that all the thou- 
sands, all the millions, all the trillions, &. are grouped 
together, as in the above two cases. 


11. The system of numeration described above is 
called the decimal system, since ten units of any order 
are required to make up one unit of the next higher 
order. 

The decimal system of numeration is employed by 
all people who have any names at all for numbers 
greater than ten, and the origin of the system was 
doubtless the natural habit of counting on the fingers. 


NOTATION. 


12. We have now to shew how numbers can be 
represented in a simple manner by means of a few 
symbols called figures or digits. 

A method by which numbers are expressed by 
means of symbols according to some systematic plan is 
called a system of Notation. 


13. The first nine numbers in order are repre- 

sented by the symbols 
Wh, 2, 0, 4, 0, 5h oe. 

The same figures are also employed to represent the 
first nine collections of tens, of hundreds, of thousands, 
&c. but on the understanding that the figures are 
written in a row and that any figure placed first on the 
right represents so many wnits or ones, the same figure 
in the second place represents as many tens, the same 
figure in the third place represents as many hundreds, 
and so on; so that any figure placed to the left of 
another represents units of the order next above those 
represented by the other. 


Thus in 45 the 5 represents five ones, in 456 the 5 represents five 
tens, in 4567 the 5 represents five hundreds, and so on. Again 
53462 represents two ones six tens four hundreds three thousands 
and five tens-of-thousands, that is the number fifty-three thousand 
four hundred and sixty-two. 


6 NOTATION. 


14. Any figure, say 5, has then two values, namely 
(1) its digit value which is indicated by its shape 
and in virtue of which it always represents five units 
of some kind, and (2) its local value which depends 
only on its place and in virtue of which it represents 
units of the order which corresponds to its position 
in the horizontal row, so that if 5 be in the first place 
from the right it represents five units, if in the second 
place it represents five tens, and so on. 


15, Besides the nine symbols already specified it 
is necessary to have an additional symbol to meet the 
case when units of one or more of the different orders 
are absent. This symbol is 0, which is read nought or 
cipher. ‘The symbol 0 has no value by itself, it is simply 
used to indicate that there are no units of the particular 
order corresponding to the place in which it occurs. 

The other figures are sometimes distinguished from 
the nought by being called significant figures or digits. 


Thus 20 represents two tens and no ones, that is the number twenty. 
Again 2005 represents two thousands no hundreds no tens and 
five ones, that is the number two thousand and Jive, the noughts 
serving to bring the figures into the places intended for them. 

It should be noticed that a nought placed at the beginning of a 
number would be meaningless, thus 056, for example, is the 
same as 56. 


16. The names of the units of all the different orders 
and the positions which correspond to them are shewn 
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It will be seen that the names are repeated in 
groups of six; the second six being units, tens, &. of 
mallions ; the third six being units, tens, &c. of billions ; 
the next being units, tens, &c. of trillions ; and so on. 


17. To write in figures any number expressed 
in words it is only necessary to write down the figures 
which represent the number of the units of the diffe- 
rent orders in their proper places as shewn above, 
filling up the vacant places, if any, with noughts. 


Thus to write in figures the number two hundred and forty-three, 
We must have 2 in the place for hundreds, that is in the third 
place (counting from right to left), 4 must be put in the place for 
tens, that is in the second place, and 3 in the place for units, that 
is in the first place. Hence the number is written 243. 

Again, to write five hundred and six.in figures. We must have 5 
in the third place and 6 in the first, 0 being put in the second 
place, since there are no tens. Hence the number is written 506. 

So also, seven hundred and forty is written 740. 

Having learnt to write down readily numbers containing only 
hundreds, tens and units, that is numbers of three figures, larger 
numbers can be considered. 

For example, to write in figures the number five hundred and 
twenty-four thousand six hundred and seven. The number is 
5 hundreds-of-thousands, 2 tens-of-thousands, 4 thousands, 6 
hundreds, 0 tens and 7. It is therefore written 524607. 

It should be carefully noted that to write down any number of 
thousands, we have only to write down the figures which stand 
for so many units, provided these are followed by three other 
figures. 

Also to write down any number of millions, we write down the 
figures which stand for so many units, taking care that these 
figures are followed on the right by six other figures. 

Thus sixteen millions is expressed by 16 followed by six noughts, 
that is by 16000000. Again, one thousand two hundred millions 
is expressed by 1200000000. 


18. To express in words any number given 
in figures, first divide the figures into groups of six 
beginning at the right, so that the last group, namely 
that on the left, may be incomplete ; then read off each 
group beginning at the left as if it were alone but re- 
membering that in the second group from the right the 
numbers are millions, in the third group billions, &c. 


8 EXAMPLES. 


For example, to express in words the number represented by 
24160523. We can separate off one complete group of six figures, 
and 24,160523 is then read off twenty-four million, one hundred 
and sixty thousand five hundred and twenty-three. 

Again 34120670532035 is first written 34,120670,532035 and then 
read off thirty-four billion, one hundred and twenty thousand 
six hundred and seventy million, five hundred and thirty-two 
thousand and thirty-five. 


EXAMPLES I. A. 


1. What does 5 stand forin the numbers 15, 157, 514, 352167 
and 3561234 respectively ? 

2. What does 7 stand for in the numbers 70, 37123, 715243, 
274126315 and 370001002003 respectively ? 

3. Underline all the figures which represent their digit value 
of hundreds in 

314, 2167, 50412 and 31024. 

4. Underline all the figures which represent their digit value 

of thousands in saa 
| 2314, 56123, 60417 and 3005167. 

5. Write out in words the separate value of every figure 
in 25, in 356, in 4236, in 53461 and in 613425. 

6. Write out in words the separate value of every figure 
in 304, in 2106, in 307509 and in 4030507090. 

7. Express in words the numbers 27, 349, 560, 306, 1204 
and 5020. 

8. Express in words the numbers 2009, 6050, 12345, 10305, 
40050 and 120460. 

9. Express in words the numbers 518618, 602010, 100010, 
504075, 420040 and 107005. 

10. Express in words 111111111, 1203405, 2314100, 5040314, 
20050060, 30300074. 

1]. Express in words the numbers 3012004, 110110110, 
201201201, 1000040305101 and 604102000300004. 

12. Write in figures the numbers fifty-eight, eighty-five, two 
hundred and eleven, three thousand and twelve, six thousand and 
forty, and nine thousand three hundred. “ 

13. Write in figures the numbers one thousand and fourteen, 
seven thousand and thirty-six, twelve thousand two hundred, 
fourteen thousand and sixteen, sixty thousand and seventy-one, 
and eighty-five thousand one hundred and six, 

14. Write in figures the numbers one hundred thousand four 
hundred and four, three hundred and five thousand three hundred 
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and five, six hundred and twenty thousand and seven, six million 
six thousand and sixty, five million three hundred thousand, and 
seven million eleven thousand and fourteen. 


15. Write in figures twenty million twenty thousand, seventeen 
million fifty thousand and nineteen, one hundred and four million 
six hundred and two thousand and eleven, six thousand three 
hundred and seven million two thousand and fifty six, and five 
hundred and twenty thousand three hundred and fourteen million 
one hundred and five thousand two hundred and eighteen, 


16. Write in figures the numbers one hundred and fifteen 
thousand million two hundred and forty thousand and five, six 
hundred thousand million three hundred thousand, eighty-four 
thousand million five hundred and two, two billion six million 
and forty-five, and nine billion fifty thousand million two hundred 
thousand five hundred. 


17. Write in figures the numbers eleven hundred and eleven, 
fourteen hundred and sixty, twelve hundred thousand sixteen 
hundred, six million twelve hundred and sixteen, and eleven 
billion eleven thousand million eleven hundred and eleven. 


- 18. Write down the greatest and least number (1) with two 
figures, (2) with three figures and (8) with six figures. 


19. The ordinary system of notation was introduced 
into Europe by the Arabians and is still called the 
Arabic system of Notation although itis now known 
that the Arabians derived their knowledge from the 
Hindoos. 


Roman NUMERALS, 


20. Besides the Arabic system of notation some use 
is still made of the cumbrous system employed by the 
Romans. 

The symbols which were used by the Romans, and 
which are called Roman Numerals, are the following 


I for 1, V for 5, X for 10, L for 50, C for 100, D for 
500, M for 1000. 

A horizontal line over any numeral increases its 
value one thousand fold: thus V stands for 5000, X for 
10000, &e. 


10 ROMAN NUMERALS. 


Roman numerals are arranged in order of magni- 
tude from left to right, and are repeated as often as 
may be necessary. 


Thus 2 is represented by II, 30 by XXX, 233 by CCXXXIII, and 

1887 by MDCCCLXXXVII. 

21. ‘To avoid some of the troublesome repetitions 
which are common to the Roman system of notation, a 
numeral is in certain cases placed before another of 
greater value to denote that the value of the larger 
is to be diminished by the amount of the smaller. 

Thus IV denotes one less than five, that is 4; IX denotes one less 

than ten, that is 9; XL denotes ten less than fifty, that is 40; 


and XC denotes ten less than one hundred, that is 90; so also 
CCXC denotes 290. 


22. The symbols CIO, CCION, CCCIOOD, &c. were 
anciently employed to denote respectively 1000, 10,000 
100,000 &¢ ; also ID, ION, IOOO, &e. to denote respec- 
tively 500, 5000, 50,000, &e. In fact M and D are only 
modified forms of CIO and ID respectively. 


23. Roman numerals were only used to register 
numbers and were never employed in making numerical 
calculations. The Romans made their calculations by 
means of counters and a mechanical apparatus called 
an Abacus. The counters used were often pebbles 
(Latin, calculus), whence our word calculation. 


EXAMPLES I. B. 


1. Express all the numbers from 1 to 20 by means of Roman 
numerals. 


2. Express by means of Roman numerals the numbers 20, 
30, 40, 50, 60, 70, 80, 90, 200, 400, 600, 800 and 900. 


3. Express by means of Roman numerals the numbers 39, 
49, 59, 69, 79, 89, 99, 96, 444, 1294 and 1889. 


4, Write the numbers LVIII, XXXIX, XLIV, XCIV 
XCIX, CXCIX, and MMDCCXCIX, in the Arabic notation. 


CHAPTER II. 


ADDITION, SUBTRACTION, MULTIPLICATION AND 
DIVISION. 


24. To add two or more numbers is to find a 
single number which contains as many units as there 
are in the given numbers taken together; and this 
single number is called the sum or the total. 

The sum of the numbers of the units in two or 
more groups would therefore be found by forming a 
single group containing them all, and then counting 
the number of the units in this single group. 


25. The following fundamental truth is evident: 


The number of the things in any group will always 
be found to be the same in whatever order they may be 
counted. 


From this it follows that the sum of the numbers of 
the things in any two groups will be found by first 
counting all the things in the first group and then 
proceeding to the second, that is by increasing the 
number in the first group by as many units as there 
are in the second; and that the same sum will also be 
found by increasing the number in the second group by 
as many units as there are in the first. 

Thus the sum of 3 and 5 is found by counting five 
onwards from three, namely four, five, six, seven, erght ; 
or by counting three onwards from five, namely six, 
seven, eight. In the first case we are said to add 5 to 
3, and in the second case we are said to add 3 to 5; 
but by the above we see that the results must be the 
same. 


b ADDITION. 


26. Addition is indicated by the sign +, which is 


read ‘plus.’ 

Thus 5 + 4 is read five plus four, and denotes that 5 is to be 
increased by 4, that is, that 4 is to be added to 5; also 5+4+3 
denotes that 4 is to be added to 5, and then 3 added to the 
result. 

27. ‘The sign =, which is read ‘ equals’ or ‘is equal 
to, is used to denote the equality of two numbers. 

Thus 5+4=9 denotes that the sum of 5 and 4 is 9. 


28. When children first begin to add they make 
use of their fingers, but all counting on the fingers, or 
with any other real objects, should be discontinued as 
soon as possible, and the results of adding numbers not 
greater than nine should be given instantaneously. 


Tables of the results of the addition of any two 
numbers each not greater than 10 might at first be 
made by the pupil, arranged in lines, as for example 


8 and 1 are 9, 8 and 2 are 10, 8 and 8 are 11, &c. 


EXAMPLES II. A. 
[These examples should be practised until great rapidity is 
attained. ] 
Add 1 and 9, 3 and 8, 2 and 6, 4 and 7, 6 and 3, 4 and 4. 
Add 7 and 8, 7 and 6, 3 and 9, 5 and 4, 3 and 5, 9 and 8. 
Add 4 and 3, 9 and 9, 8 and 8, 6 and 9, 7 and 2, 3 and 3. 
Add 5 and 9, 9 and 4, 6 and 8, 5 and 7, 2 and 9, 8 and 5. 
Add 7 and 7, 5 and 5, 6 and 6, 8 and 4, 6 and 4, 9 and 7. 
Add 8 to 15, to 25, to 35, to 45, to 65, and to 95. 
. Add 13 and 7, 23 and 7, 43 and 7, 63 and 7, 83 and 7, and 
93 and 7. 
8. Add 9 to 17, to 27, to 57, to 67, to 87, and to 97. 
9. Begin with 7 and add 2 again and again up to 27. 
10. Begin with 2 and add 3 again and again up to 35. 
11. Begin with 85 and add 4 again and again up to 101. 
12. Begin with 50 and keep on adding sevens until the sum 
exceeds 100, 
13. Begin with 15 and keep on adding nines until the sum 
exceeds 100. 


NOOR wb ee 
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14. Add the following numbers in order first beginning at 
the right and then at the left 


(1) 2-7, 4, 0,'6, 9, 5, 256) 5; 9, 3; 4, 8 
(2) 7, 9, 5, 4, 0, 8 6, 7, 3, 5, 9, 8 2, 6 
es. 6 9, 0, 7, 8, 4, 3 6.8 7. 9 
(4) 9, 6, 4, 4, 2, 8, 1, 3, 7, 5, 4, 6, 5, 8 


29. The sum of any two numbers would be found 
by counting onwards from the first as many units as 
there are in the second, but this method would ob- 
viously be very troublesome except when the second 
number is very small. 

Now numbers are divided, as we have already learnt, 
into groups of units, tens, hundreds, &c.; and when num- 
bers are to be added the parts into which they are divi- 
ded may be added in any order we please provided they 
are all counted; hence we may first add the units together, 
then the tens, then the hundreds, and so on. 

The following examples will shew how this principle 
enables us readily to find the sum of any given num- 
bers. 


Ex. 1. Add 235 and 524, 


Since we may add the units together, the tens together, &c. 
we write the numbers so that the units of one fall under the units 
of the other, and so for the tens and hundreds, Thus 


235 
524 


Now 4 units and 5 units make 9 units, 2 tens and 3 tens make 
5 tens, and 5 hundreds and 2 hundreds make 7 hundreds. The 
required sum is therefore 759. The sum is generally placed 
below the numbers to be added and is separated from the lowest 
of them by a horizontal line. Thus 


235 
524 


759 
Ex. 2, Add 548, 789 and 197. 


As before write the numbers so that units of the same order 
are in the same vertical line, and draw a horizontal line at the 
bottom. Thus 

548 
789 
197 


1534 
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Now 7 units and 9 units and 8 units make 24 units, that is 2 tens 
and 4 units. The 4 units can be put in the column for units 
but the two tens must be couifted with the other tens. We then 
have 2 tens and 9 tens and 8 tens and 4 tens, which make 23 
tens, that is 2 hundreds and 3 tens. The 8 is put in the column 
for tens, and the two hundreds are ‘carried,’ as it is called, to 
the hundreds, so that we now have 2 hundred and 1 hundred 
and 7 hundred and 5 hundred, which make 15 hundred. The 
sum required is therefore 1534 which is written below the 
horizontal line. 


Note. Since ten units of any order make one unit of the next 
higher order, the figures in any column may be added without 
specifying the kind of units they represent, that is without calling 
them tens, or hundreds, or thousands, &¢., as the case may be. 
Also instead of saying 7 and 9 are 16 and 8 are 24, we say simply 
the results, namely 7, 16, 24, and so for the other columns. 


Thus the only words used in the last example should be 
7,16, 24; 2 (carried), 11, 19, 23; 2 (carried), 3, 10, 15. 
_ The figures which are printed in thick type are to be written 
down as they are said. 

30. Concrete quantities can be added together 
only when the unit is the same. For example 3 horses 
and 4 cows do not make 7 horses or 7 cows; they do 
however make 7 animals; because regarding them as 
animals the unit is the same. Also the sum of. 3 feet 
and 4 inches is not 7 feet or 7 inches. 

Concrete quantities which are expressed in terms 
of the same unit are added by finding the sum of their 
measures, 


31. To detect mistakes in addition it is well to 
add up each line of figures twice, once from bottom 
to top and once from top to bottom. An error is much 
more likely to be detected in this way than by simply 
repeating the addition in the same order, for the same 
mistake is very likely to be made again. 


EXAMPLES II. B. 
Add together 3104, 297, 5649 and 989. 
Add together 3257, 7523, 6134 and 4316. 
Find the sum of 319, 562, 1230, 857, 4908 and 9087. 
Find the sum of 235, 796, 804, 987, 359 and 856. 


al od 
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5. Add together the numbers in each column and in each 
row of the squares. 


| | ee | 


91 1121189 |68|47|26| 5 |105| 84| 63| 42 


30| 9 |109) 88] 56| 35/14 |114 93) '72| 51 


—_— + 


39/18 /118197|76|55|23| 2 |102/81| 60 
48 |27\ 6 |106| 85 | 64 | 43 | 22 [111] 90 | 69 
57 (36 15 (115| 94 | 73 | 52131] 10/110} 78 
77 | 45 | 24| 3 |103| 82 | 61 40 | 19 |119| 98 
86 | 65 | 44 12 112/91 | 70 | 49 | 28| 7 |107 
95 | 74153 132/11 (100 79 58 | 37 16/116 
104! 83 | 62 | 41 | 20 1120 99 67 | 46 95 | 4 
113] 92|71|50| 29] 8 |108| 87 66 43 
Perform the additions indicated below : 
6. 3157 7. 58976 8. 412645 
294. 3571 39174 
16903 84069 246824 
8057 39275 49173 
62934 156942 387198 
998 35917 129389 
380725 858496 38795 
9, 50971 10. 314569 11. 842713 
8265 73985 9185 
13926 387648 38977 
78912 930807 796359 
34056 186794 246824 
19389 389548 135791 
8747 153875 924678 
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12. Find 301+297+3516+1079+8017 + 10053. 
-13. Find 93084+ 15614+ 380176 +536174 + 123456 + 404040. 


14. Find 
218904+ 37215 +199 +582163+397157 + 81429 + 79163. 


15. Add together six hundred and ninety-five, one thousand 
and seventy-four, eleven thousand four hundred and eighty-nine, 
and fifty-four thousand three hundred and seventy. 


16. Add together three million four hundred and seventeen 
thousand and thirty-five, nine hundred and forty-six thousand 
seven hundred, fifteen million fifteen thousand and fifteen, and 
sixty million sixteen hundred and twenty-four. 


17. Add together six million five hundred and nine thousand 
seven hundred and six, three hundred and ninety thousand, 
five million seven hundred and ninety-nine, eighteen million 
three hundred and seventy-four thousand five hundred and 
sixty-seven, and one billion one million one thousand one hun- 
dred and one, 


18. The population of each of the six northern counties of 
England is as under :— 

Cumberland 250647, Durham 867258, Lancashire 3454441, 
Northumberland 434086, Westmoreland. 64191 and Yorkshire 
2886564, 

What is the total population ? ; 
19. The area in acres of each of the six largest counties of 
England is as under :— 

Yorkshire 3882851, Lincolnshire 1767879, Devon 1655208, 
Norfolk 1356173, Northumberland 1290312, and Lancashire 
1208154. 

What is the total acreage of these six counties ? 


20. The area in square miles of each of the five colonies into 
which Australia is divided is as under ;— 
New South Wales 310938, Victoria 87884, South Australia 
903690, Queensland 670000, and Western Australia 978300, 
What is the number of square miles in the whole of Aus- 
tralia ? 


SUBTRACTION, 


32. Subtraction is the process of finding how 
many units are left when one given number is taken 
away from another, The result of subtraction is called 
the Remainder or the Difference. 


Any two numbers can be added together ; it is, however, impossible 
to subtract one number from a smaller number, 
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33. It is clear that if what was left were added to 
what was taken away the sum would be the original 
number from which the subtraction was made. 

Hence the remainder ts that number which when 
added to the number to be subtracted will give the 
number from which the subtraction is to be made. 


Thus to subtract 5 from 12 is to find the number which when 
added to 5 will make 12. 

The question involved in subtraction may be put in different ways. 
Thus it may be asked: 


(1) What must be added to 5 to make 12? 
(2) What is the remainder when 5 is taken from 12? 
(3) By how many is 12 greater than 5? 


34. Subtraction is indicated by the sign —, which 
is read “ minus,” 


Thus 9-4 is read nine minus four, and denotes that 9 is to be 
diminished by 4, that is that 4 is to be subtracted from 9; also 
5 —4+3 denotes that 4 is to be taken from 5, and then 3 added 
to the result. 


35. The knowledge of the results of the addition 
_of numbers not greater than ten will furnish us with the 
results of the subtraction of small numbers. Examples 
_of subtractions of this kind should be practised until 
great rapidity is attained. 


EXAMPLES II. C. 
1. What must be added to 5 to make 8, to make 13, to make 
10, to make 12? 


2. What must be added to 7 to make 9, to make 12, to make 
10, to make 15 ? 


3. What must be added to 8 to make 10, to make 12, 
to make 14, to make 16? 


Fill up the blanks below 


4, Q9and wmakel0, 3and makell, 2and make 8, 
4and makell, 6and make 9, 4and make 8. 
5. Zand makel5, 6and makel3, 9and_ make 12, 
4and make 9, 3and make 8, 8and_ make 17. 
6. 3and make 7, 9and makel8, 8and_ make 16, 
6and makel5, 7and make 9, 3and_ make 6. 

S, AR 2 
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7. How many are left when we take 7 from 14, 5 from 10, 
6 from 12, 8 from 12, 4 from 10, and 7 from 16 respectively ? 

8. How many are left when we take 5 from 14, 4 from 13, 
8 from 14, 7 from 12, 9 from 11, and 5 from 13 respectively ? 


Find the difference between each of the following pairs of 
numbers : 


9. 5 and 12, 7 and 16, 9 and 18, 3 and 11, 6 and 14, 8 and 15. 
10. 3nd 8, 5 and 11, 6 and 13, 8 and 14, 7 and 15, 9 and 16. 


11. Begin with 50 and go on diminishing by fours as many 
times as possible. 


12. Begin with 53 and go on diminishing by fives as many 
times as possible. 


13. Begin with 70 and go on diminishing by sixes as many 
times as possible. 


36. The consideration of the following examples 
will shew how the difference between any two numbers 
can be found. 


Ex. 1. Subtract 524 from 759. 


The smaller number is placed below the greater so that the 
units of the same order are in the same vertical column. 


759 
524 


We have to see what must be added to 524 to make 759. 
Begin with the units: 5 must be added to 4 to make 9; 3 must 
be added to 2 to make 5; and 2 must be added to 5 to make 7. 
Thus the required difference is 235. 


759 4 and 5 are 9, 
524 mental work +2 and 8 are 5, 
235 5 and 2 are 7. 


The figures which are printed in thick type are to be written 
down as they are said. 


Ex. 2. Subtract 357 from 783. 


783 
357 


We have to find what must be added to 357 to make 783. 

Now 7 is greater than 3, and therefore no number can be 
added to 7 to make 8; we can, however, find a number, namely 
6, which when added to 7 will make 13, and 6 is the only number 
less than 10 which when added to 357 gives a sum which ends 
with 38, The units figure of the required difference must there- 
fore be 6. Then, as the 7 and 6 together exceed 3 units by 1 ten, 


SUBTRACTION. 19 


we must count this ten with the 5 tens, and therefore only 
2 more tens are required to make up the 8. Finally 3 and 4 
are 7. Thus the required difference is 426. 


783 ‘7 and 6 are 13, 
357 mental work <1 (carried) and 5 and 2 are 8, 
496 Band4are 7. 


In dealing with the figures of any column it is not necessary 
to specify the kind of units they represent. [See Note, page 14.] 


From the above examples it will be seen that one 
number can be subtracted from another by the following 
method. . 


Rule :—Place the numbers so that the smaller ts 
below the larger and with units under units, tens under 
tens, &e. Then, beginning at the units column, write 
down what 1s required to make the lower digit equal to 
the higher ; but, if the lower digit ts already greater than 
the lagher, write down what is required to make the 
lower digit exceed the higher by ten, and in this case 
‘carry’ one to the lower digit of the neat column; and 
proceed in this way to the end. 

Subtract 4973 from 6248. 


6248 a Ne Hare 8, 

7 and 7 are 14, 
ee ontal work (carried) and 9 and 2 are 12, 
1275 1 (carried) and 4 and] are 6. 


37. One concrete quantity cannot be subtracted from another 
unless they are both expressed in terms of the same unit. For 
example, we cannot take 5 tons from 7 miles; nor can we take 
3 feet from 60 inches, unless either 3 feet is expressed in inches 
or 60 inches expressed in feet. 

38. It is easily seen that if from a given number several numbers 
be taken in succession the result will be the same as if the sum 
of those numbers were subtracted all at once from the given 
number, 

The following example will shew how the sum of several numbers 
can be taken from a given number by one operation. 


Ex. Subtract the sum of 365, 648 and 759 from 2314. 


2314 
365 Add 9, 8 and 5 and then ‘make up’ to the 
648 next greater number which ends in 4. Carry 
_759 as in addition, and so proceed. 
542 
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9, 17, 22 and 2 make 24; 
Mental work 4 2, 7, 11, 17 and 4. make 21; 
2, 9, 15, 18 and 5 make 23. 


39. When several operations of addition and subtraction have to 
be performed in succession the result is the same in whatever 
order the operations are performed. 


For example, to take away 5 from any given number (which 
must, however, be not less than 5) and then add 3 gives the same 
result as to add 3 and then take away 5. 


Hence, to find 28-15+26-—17-14+12, it is not necessary 
actually to take 15 from 28, and then add 26, and then subtract 
17, and then subtract 14, and finally add 12. The result will be 
found equally well by first finding the sum of 28, 26 and 12, the 
numbers to be added; then the sum of 15, 17 and 14, the 
numbers to be subtracted; and finally taking the difference of 
these two sums. 


EXAMPLES II. D. 
1. Subtract 1296 from 3145, 817 from 3002, and 1234 from 


4321. 


2. Subtract 1597 from 7915, 18235 from 1000000, and 13579 
from 24680. 


3. Find the values of 645 — 378, 307 — 149, 294 — 208, 
2179 — 1984, 3206 — 1679, and 120573 — 98765. 
By how many does 384127 exceed 197246? 


By how many is 569 less than 1000? 

By how many is 38427 less than 50182 ! 

. Find the values of 

(1) 314+97-23+175—184. (2) 151-—774+94—-111. 

(3) 315—-127-1724+358-265. (4) 742—-329-197+215. 

(5) 9824—1793+4268- 8997. (6) 1897—386+2785 — 2907. 


8. Subtract from 121097 the sum of 7916, 1214, 1397 and 
34162. 


9. Subtract from 1000000 the sum of 421654, 127, 31562, 
1795 and 123456. 


10. Subtract 27 from 80, and then 27 from the remainder, and 
so on as many times as possible; and find the final remainder, 


11. What number must be taken from 81 to leave 37 as 
remainder? 


oe Ot 
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12. What number must be taken from one hundred thousand 
to leave five thousand four hundred and eighty-seven as 
remainder ? 


13. The difference between two numbers is 145 and the 
greater is 597; what is the smaller? 


14. The sum of two numbers is 1000 and one of them is 594; 
what is the other? 


15. On a man’s birthday in 1891 he was 63 years old. In 
what year was he born? 


16. In 1891 a man of 65 was on his birthday just 37 years 
older than his son. In what year was the son born ? 


17. Add the sum of 516 and 784 to the difference between 
314 and 176. 


18, Add the difference between 1925 and 1789 to the difference 
between 3421 and 1679. 


19. In an orchard there are 1572 fruit trees ; of these 352 are 
apple trees, 275 are pear trees, and 187 are plum trees. How 
many other trees are there ? 


MULTIPLICATION. 


40. To multiply one number, called the multipli- 
cand, by another number, called the multiplier, is to 
find the sum of as many repetitions of the multiplicand 
as there are units in the multiplier. 

Thus multiplication is an addition of numbers which 
are all equal. 

The result of the operation of multiplication is 
called the product of the multiplicand and multiplier, 
and they are called factors of the product. 

For example, to multiply 5 by 4 is to find the sum of 5 repeated 


4 times, that is 5+5+5+5. The product is 20, and 5 and 4 are 
factors of 20, 


41. The multiplication of any two numbers not 
greater than nine is easily found by actual addition. 
It will be shewn that every case of multiplication can 
be reduced to a series of cases of multiplications of 
numbers not greater than ten; it is therefore essential 
to learn by heart all the products of such numbers. 
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These products are given in the following table, called 
the Multiplication Table*. 


12 | 14 | 16 


100 | 110 | 120 


| 


110 | 121} 132 


108 | 120 | 182 | 144 


Kvery horizontal line in the table gives the products 
of the number which begins the line by the first twelve 
numbers in order. Thus the fourth line can be read 
1 four is 4, 2 fours are 8, 3 fours are 12, 4 fours are 16, &e. 

It would be good practice for the student to write 
down rows of figures, for example 

3, 5, 7, 2, 0, 9, 7, 6, 4, 3, 5,8, 7; 
and then give, as rapidly as possible, the products of 
each figure and that which comes next. Thus 
15, 35, 14, 0, 0, 63, 42, 24, 12, 15, 40, 56, 
* It is usual and desirable, though not absolutely necessary, to 
learn the Multiplication Table as far as 12 times 12. This table 


should in the first instance be made again and again by the pupil 
himself by actual addition, 
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42. Multiplication is indicated by the sign x, which 
is read ‘multiplied by’ or ‘into’. 
Thus 5x4 is read 5 multiplied by 4, or 5 into 4, and denotes that 
5 is to be multiplied by 4; also 5x 4x3 denotes that 5 is to be 
multiplied by 4 and this product multiplied by 3. 
When one number is multiplied by two or more 
other numbers in succession the result is called the 
continued product. 


43. Before considering how to find the product of 
any two numbers certain general truths, which hold 
good for all numbers whatever, must be investigated. 
ae this purpose consider the following arrangement 
of dots: 


The total number of the dots is independent of the 
way in which they are counted. 

Now there are 10 dots in each row and 5 rows; the 
whole number of the dots can therefore be counted as 
10 repeated 5 times, that is 10x 5. Also there are 5 
dots in each vertical column and 10 columns; ‘the whole 
number of the dots can therefore be counted as 5 
repeated 10 times, that is 5x10. Hence 10 x 5 is the 
same as 5x10. It is clear that this result would hold 
good however many rows and columns there might be; 
thus we are led to 

Theorem I. The product of any number by any 
second number is the same as the product of the second 
by the first. 


-Again, if we consider separately the two parts 
divided by the vertical line, we see that the whole 
number of dots is the sum of 6 repeated 5 times and 
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4 repeated 5 times, the 6 and 4 together making 10, so 
that 10x5 is the same as 6x%5+4x5. It is clear 
that the same result would hold good wherever the 
vertical line were drawn, and would still be true if there 
were two or more vertical lines: thus we are led to 


Theorem II. Zhe product of any two numbers is 
the same as the sum of the products of the multipler 
and any two or more numbers which together make up 
the multuplicand. 


Again, the whole number instead of being considered 
as 5 repeated 10 times may be taken as the sum of 5 
repeated 6 times and 5 repeated 4 times. And here 
again the result would hold good in whatever way the 
number of columns was subdivided: thus we are led to 

Theorem III. The product of any two numbers is 
the same as the sum of the products of the multiplicand 
and any two or more numbers ice together make wp 
the multiplier. 


44. Now consider the following arrangement 


Here the sum of all the numbers consists of 5 
repeated 6 x 3 times. But in each row 5 is repeated 6 
times and the rows are repeated 3 times; hence the 
sum of all the numbers is 5x 6x3. Again, in each 
column 5 is repeated 3 times and the columns are 
repeated 6 times; hence the whole sum is 5x38 x 6, 
Thus to multiply by 6 and 3 in succession, in any order, 
gives the same result as to multiply at once by 6 x 3, 
that is by 18. It is clear that the same would be true 
for any other numbers whatever: thus we have 

TheoremIV. 1 multiply by two or more numbers 
mm succession gives the same result as to multiply at once 
by their product. 
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45. To multiply by 10, 100, &c. Numbers 
are divided into groups of units, tens, hundreds, &c. ; 
and a number is multiplied by 10 when each of its 
parts is multiplied by 10 [Theorem II]. Now, by 
putting a nought (or-cipher as it is sometimes called) 
at the right of any number expressed in figures, each 
figure is moved one place to the left, and therefore the 
units are turned into tens, the tens into hundreds, &c., 
so that each of the parts of the number, and therefore 
the whole number, is multiplied by 10. 

Hence any number expressed in figures 1s multiplied 
by 10 by annexing a nought at the right. 

‘By affixing a second nought the number is again 
multiplied by 10, and therefore the addition of two 
noughts at the right of a number multiplies the number 
by 10 x 10, that is by 100. 

So also, a number is multiplied by 1000 by adding 
three noughts to the right; and so on. 


For example 
79 x 10=790, 534 x 100= 53400, and 370 x 1000 =370000. 


46. The following examples will shew how to find 
the product of any two numbers. 


Ex.1. Multiply 423 by 7. 


In multiplication the multiplier is placed under the multi- 
plicand so that units are under units, tens under tens, &c. 


423 
7 
2961 

By Theorem II, we may multiply the units, tens, &c. separately 
by 7 and add the results. As in addition, it is best to begin with 
the units, 

We know from the Table that 3 units multiplied by 7 is 21 
units, that is 2 tens and 1 unit, The 1 unit is put in the units 
column, and the 2 tens are to be counted with other tens, Next 
2 tens multiplied by 7 are 14 tens, and 14 tens and the 2 tens carried 
make 16 tens, that is 6 tens and 1 hundred. The 6 tens are put 
in the column for tens and the 1 hundred is ‘carried’. Finally 
4 hundred multiplied by 7 are 28 hundred, and 28 hundred and 
the 1 hundred carried make 29 hundred. The product required 
is therefore 2961. 
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It is not necessary to specify, as we have done above, the kind 
of units which are being multiplied at any stage [see Note, page 
14]. Thus the only words used in the above example should be 
7 threes are 21; 7 twos are 14 and 2 are 16; 7 fours are 28 and 
1 are 29. 

After some practice it would only be necessary to say 2]; 
14, 16; 28, 29. 


Ex. 2. Multiply 564 by 2037. 


By Theorem III. we may multiply 564 separately by 7, by 30 
and by 2000, and then add these partial products. 

To multiply 564 by 7 we proceed as in the preceding example, 
and thus obtain 3948. 

In order to multiply 564 by 30, we may [Theorem IV.] multiply 
by 3 and 10 in succession. Now 564 x3 is found as above to be 
1692, and 1692 x 10 is 16920, 

Again, to multiply 564 by 2000, we may multiply by 2 and by 
1000 in succession. Now 564x2 is found as above to be 1128, 
and 1128 x 1000 is 1128000. 


The whole work is written as under: 
564 
2037 
3948 
16920 
1128000 


1148868 


The noughts at the ends of the lines, which are due to multi- 
plication by so many tens, hundreds, thousands, &c., may be 
omitted provided care be taken to put the first figure of each 
line of the multiplication under the figure of the multiplier from 
which that line arises. [Examples in multiplication should 
however be worked in full until the process is firmly fixed in the 
mind of the student. ] 

Thus the work in finding the product of 31642 by 100506 
would be written 

31642 
100506 
189852 

158210 
31642 


3180210852 


47. In all cases of multiplication the multiplier 
must be an abstract number, for to repeat anything 
5 shillings times or 3 tons times is absurd; the multipli- 
cand, however, may be either a concrete quantity or an 
abstract number, 
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Thus we can multiply 3 feet by 5, but not 3 feet by 5 feet, nor 5 by 
3 feet. | . ae 


48. The continued product of the same number 
repeated two or more times is called a power of that 
number. — | . 

Thus 5 x 5 is called the second power or the square 
of 5,5 x 5x5 is called the third power or the cube of 
5,5x5xX5 x5 is called the fourth power of 5, and | 
sO on. 

Thus the squares of the first nine numbers are 1, 4, 9, 16, 25, 36, 49, 

64, 81. Also the cubes are 1, 8, 27, 64, 125, 216, 3438, 512, 729. 

A small figure placed above and to the right of a 
number is used to denote a power of that number; 
for example 5° denotes 5 x 5x 5x5. Also 10?=10 x 10 
= 100, 10°=10 x 10 x 10 = 1000, and 10°= 1000000. 


It should be noticed that the second power of 10 contains two 
noughts, the third power three noughts, and so on. 


49, We have seen that to multiply by two or more numbers in 
succession gives the same result as to multiply at once by their 
product; for example to multiply by 7 and then by 5 gives the 
same result ag to multiply at once by 7 x 5, that is by 35. 

We shall hereafter meet with cases where this principle can be 
applied with advantage, but in the multiplication of abstract 
numbers, or of concrete quantities expressed in terms of a single 
unit, there is no great advantage in multiplying by factors in 
succession rather than by their continued product. 
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Multiply 

1, 37 by 3. 2. 65 by 5. 3. 253 by 9. 

4, 197 by 8.. 5. 384 by 7. 6. 909 by 6. 

7. 1083by1l. 8 3408by 12. 9 597 by 11. 
10. 142857 by 7. 11. 12345679 by 9. 
12. 25 by 20. 13. 27 by 30, 14. 36 by 70. 
15. 318 by 50. 16. 527 by 60. 17. 894 by 80. 
18. 125 by 700. 19. 389 by 600. 20. 239 by 900. 
21. 21670 by 4000. 22. 5790 by 8000. 
23. 6175 by 8000. 24. 821400 by 5000. 


25. 25 by 25. 26. 27 by 39. 27. 79 by 97. 
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28. 38 by 56. 29. 79 by 87. 30. 98 by 39. 
31. 125 by 47. 32. 384 by 65. 33. 908 by 73. 
34. 18 by 12345679. 35. 63 by 12345679. 


36. 697 by 123. 37. 587 by 358. 38. 399 by 586. 
39. 2809 by 702. 40. 1973 by 904. 41. 3097 by 807. 


42. 3156 by 2065. 43. 2178 by 5506. 

44, 7802 by 2005. 45. 3008 by 2345. 

46. 3251 by 3579. 47. 6874 by 2468. 

48. 13579 by 21695. 49. 12837 by 56294, 
50. 310972 by 90706, 51. 305009 by 72809. 
52. 823156 by 753698. 53. 123456 by 654321. . 


54. 826075 by 1509607. 55. 5009826 by 7090068. 

56. 8257314 by 78167094. 57. 21840376 by 9287915. 

58. 20 by 125. 59. 50 by 350. 60. 800 by 125. 
61. 20 by 315. 62. 400 by 125. 63. 600 by 8745. 
64. 8000 by 1250. 65. 9000 by 81472. 

66. 12000 by 28971. 


Find the continued products of 

67. 12, 18 and 15. 68. 17, 18 and 19. 

69. 3,4,5,6,7,8and9. 70. 10,11, 12, 13 and 14. 
Find 


71. 333667 x 27 x 37. 72. 3x7x9x11x138x 37. 
Find the squares of 

13 1 74. 220. 75. 360. 76. 430. 

17. 125. 78. 537. 79. 4690. 80. 64700. 


81. 17495. 82. 38764. 83. 215729. 84. 983459. 


Find the cubes of 

85. 80. 86. 160. 87. 800. 88. 1600. 

89. 425. 90. 1608. 91. 3507. 92. 16730. 

93. There are 20 shillings in one pound; how many shillings 
are there in 37 pounds ? 

94. There are 2240 pounds in one ton; how many pounds 
are there in 517 tons ? 

95. There are 168 hours in one week; how many are there 
in 506 weeks ? 

96. There are 24 sheets in a quire of paper, and 20 quires in 
a ream; how many sheets are there in 624 reams ? 
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97. There are 86400 seconds in a day; how many are there 
in 365 days? 

98. There are 4840 yards in an acre; how many yards are 
there in 8567 acres? 


99. In an orchard there are 57 rows of gooseberry bushes, 
and there are 256 bushes in each row; how many are there 
altogether ? 


100. A book has 312 pages, on each page there are 32 lines, and 
in each line there are 42 letters. How many letters are there 
altogether ? | 
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50. To divide one number, called the dividend, 
by another number called the divisor, is to find how 
many times the divisor is contained in the dividend ; 
and this number of times is called the quotient. 

For example, to divide 12 by 4 is to find how many fours there are 
in 12. The simplest method of finding the required number of 
fours is, take 4 from 12, and then 4 from the remainder, and so 
on as many times as possible. It will be found that nothing is 
left after taking away 3 fours. Hence 3 is the required quotient. 
51. Since the dividend contains the divisor as 

many times as there are units in the quotient, the 
dividend is equal to the product of the disor and the 
quotient. 

We may then say that division 1s the process by 
which the remaining factor is found when the product of 
two factors is given and also one of the factors. 

Thus division is the inverse or undoing of multipli- 
cation. 


52. Division can be looked upon from two dif- 
ferent points of view, the distinction between which is 
best seen by taking as an example the division of a 
concrete quantity. 

We have 5 feet x 7=35 feet; and in connection 
with the undoing of this multiplication, there are the 
two distinct questions 

(1) How many times is 5 feet contained in 35 feet ? 
The answer to which is 7 times. | 
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(2) If 35 feet be divided up into 7 equal parts, 
what will each part be? Or, what length is con- 
tained 7 times in 35 feet ? 

The answer to which is 5 feet. 


Thus in division, either the divisor is an abstract 
number and the quotient a quantity of the same kind 
as the dividend, or else the divisor is a quantity of the 
same nature as the dividend and the quotient is an 
abstract number. 


53. Division is indicated by the sign +, which is 
read ‘divided by’ or ‘by’. 

Thus 244 is read 24 by 4, and denotes that 24 is to be divided 
by 4; also 24+4-+3 denotes that 24 is to be divided by 4 and the 
result divided by 3, and 24+4 x 3 denotes that 24 is to be divided 
by 4 and the result multiplied by 3. 

54. Inexact Division. If we try to divide 14 
by 4, we find that after subtracting 3 fours there is 
only 2 left. Thus 14 contains 3 fours and there is 2 
left over. 

The number left over is called the Remainder. 

One number is said to be exactly divisible by 
another when it is divisible without remainder. 


55. It follows from the definition of division that 
the product of the divisor and the quotient plus the 
remainder is equal to the dividend, that is 

Divisor x Quotient + Remainder= Dividend. 
Hence, if any three of these four numbers be given the 
remaining one can be found. 

Ex. 1. The divisor is 5, the quotient is 20, and the remainder is 2; 
what is the dividend ? 

The dividend must exceed the product of the divisor and 


quotient by 2. Hence 
Dividend = 5 x 20 + 2 = 102, 


Ex. 2. The dividend is 59, the quotient 7, and the remainder 3. 
What is the divisor ? 
The dividend must exceed the product of the quotient and 
divisor by 3. Hence the product of the quotient and the divisor 
is 59-8=56. Hence the divisor = 56+7=8. 
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56. Division could always be performed by suc- 
cessive subtractions of the divisor, as in Art. 50; but, 
except in the case of very small numbers, the process 
would be extremely tedious, and the necessity for these 
successive subtractions is obviated by a knowledge of 
the results of multiplication. 

For example, to divide 75 by 9. 


Since we know that 8 nines are 72 and that 9 nines are 81, we see 
that 75 +9 gives 8 for quotient and 3 for remainder. 


EXAMPLES II. F. 


Give the quotient in each of the following cases, and the 
remainder whenever the division is not exact. 


1. 12-4. 2. 18+9. 3. 2.3027, 4. 56+8, 

5. 60+10. 6.. 49+7. 7 81+9. 8. 72~8. 

9. 56+%. 10. 36~+6. 11. 64-28. 190 452-9; 
13.: -16=4. 14. 17-5. 15. 18+ 7: 16. 17-3. 
Me ero, 18, '48+5. 19. 68+7. 20. 70-8. 
21. 80~9. 22, 55-9. 93. 53+7. 94. 48-5. 
25. 92~+9. 96. 87-8. 27... 8077. 98. 63-5. 
29. 70+6. 30. 100+9. 


57. The following example will shew how one 
number can be divided by another. 


Ex. To divide 102739 by 29. 

We have to find what number multiplied by 29 will produce 
102739, or if there be no such number, then what number when 
multiplied by 29 will produce a product which is smaller than 
102739 but which differs from it by less than 29. 

We shall find the number of units of the different orders 
separately, beginning at the highest. To do this, separate off 
from the left of the dividend the least number of figures such 
that the number represented by these figures alone is not less 
than the dividend: in the present case this would be 102. 
Since 102 actually represents 102 thousands, the quotient required 
must be greater than one thousand and less than ten thousand. 
It will be readily seen that 102 is greater than 29x3 but less 
than 29x 4: the quotient must therefore lie between 3000 and 
4000. Multiply 29 by 3000 and subtract the product from the 
dividend; the remainder will then be 15739. The first stage of 
the process being as under 


29 ) 102739 ( 3000 
: 87000 
15739 


32 


DIVISION. 


It now remains to find how many times 15739 contains 29. 
Proceed in the same manner as before, and we see that 15739 
when divided by 29 will give a quotient greater than 5 hundred 
but less than 6 hundred. Multiply 29 by 500 and subtract from 
15739; the remainder will then be found to be 1239. Repeat this 
process until we have found the greatest number of tens in the 
quotient of 1239 divided by 29 and also the remainder; and then 
the greatest number of wnits in the quotient of this last remainder 
when divided by 29; what is left over from this last division 
being called the remainder. The whole process would be 


29) 102739 (3000 +-500+40+2 
87000 


58 
21 remainder. 


Thus the required quotient is 3000 + 500 +40 +2, that is 3542, 
and the remainder is 21. 


It is not necessary to write down all the zeros provided the 
figures are all put in their proper places without this aid. Also 
the figures on the right of the dividend can be brought down one 
at a time, and there will be a figure of the quotient corresponding 
to each one of them; if however the number formed by the 
remainder at any stage with the next figure of the dividend 
placed on its right be less than the divisor, the corresponding 
figure of the quotient will be zero. 


The process of division may therefore, after a little practice, 
be written in the shortened form : 


29 ) 102789 ( 3542 145 ) 44393 ( 306 
87 435 
157 893 
145 870 
123 23 remainder. 
116 
79 
58 


21 remainder. 


In the example on the right, the remainder 8 with the next 
figure, 9, of the dividend affixed is less than 145; we therefore 
put 0 after the 3 in the quotient, and bring down 3, the next 
figure of the dividend. 
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The whole difficulty of the process consists in finding how 
many times the divisor is contained in the part of the dividend 


under consideration at any stage. 


Beginners offen make mis- 


takes, which however are at once obvious; for the product of the 
divisor and the supposed quotient must never be greater than the 
part of the dividend under consideration, and the apparent re- 
mainder at any stage must be less than the divisor. 


EXAMPLES II. G. 
Divide 

1. 182 by 13. 2. 204 by 17. 3, 221 by 17. 

4, 399 by 19. 5. 575 by 23. 6. 899 by 29. 

7. 702 by 26. 8. 1054 by 34, 9. 4185 by 31 
10. 1591 by 37. 11. 6016 by 94. 12. 710007 by 87. 
13. 435435 by 65. 14. 430686 by 71. 
15. 415242 by 59. 16. 426713 by 47. 
17. 562171 by 53. 18. 850902 by 78. 
19. 1173021 by 97. 20. 1034550 by 95. 
21. 2706420 by 86. 92. 11336 by 109. 
93. 22563 by 207. 94. 160335 by 315. 
25. 39483 by 123. 26. 21112 by 104. 
27. 185745 by 305. 28. 801738 by 567. 
29. 8035370 by 2674. 30. 9570744 by 1593. 
31. 407514744 by 6724. 32. 31587678 by 5067. 
33. 1828740450 by 3075. 34. 245260581 by 81509. 
35. 403755770 by 64046. 36. 1326578163 by 32507. 
37. 81819924 by 52348. 38. 3980946216 by 56209. 
39. 1840474701 by 56789. 40. 322828856 by 686. 
41. 191810713444 by 437962. 42. 122615327232 by 4968. 
43. 807051 by 916. 44. 900675 by 765. 
45. 3156024 by 1357. 46. 8124016 by 2894. 
47. 3172150 by 3467. 48. 3452164 by 1858. 


49. The trees in an orchard are arranged in 153 rows, with 
the same number of trees in each row, and there are 163871 trees 


altogether. 
50. 


are there 13564800 seconds ? 


S. AR. 


How many trees are there in each row? 


There are 86400 seconds in a day; in how many days 


3 


34 DIVISION. 


58. Short Division. When the divisor is not 
greater than 12, the process of division can be written 
down in a very compact form. The method will be 
seen from the following example. 


Ex. Divide 43251 by 8. 
The operation is set down in the following form, 
8 )43251 
- 5406, remainder 3. 


Explanation. First 43~8 gives quotient 5 and remainder 
3; we put 5 under the 3 of the dividend, as the 5 represents 
units of the same order as the 3 (namely thousands, in the present 
case). Then the remainder 3 is equal to 30 units of the next 
lower order, and taking into account the next figure of the 
dividend, namely 2, we have 32 which when divided by 8 gives 
quotient 4 and 0 remainder; we put down 4 next to 5, and have 
nothing to ‘carry’. Then 58 gives quotient 0 and remainder 
5; we put down 0 next to 4 and ‘carry’ 5. The 5 carried and 1, 
the next figure of the dividend, make 51 which when divided by 
8 gives quotient 6 and remainder 3. Thus the complete quotient 
is 5406 with remainder 3. , 


EXAMPLES II. H. 


Divide 
1, 92 by 4. sn Od OV eee 3.. 75 by 5. 
4, 234 by 6. 5. 785 by 5. 6. 918 by 9. 
7. 7215 by 5. 8. 6402 by 6. 9. 3564 by 9. 
10. 6822 by 12. ll. 7568 by 11. 12. 35628 by 12. 


13, 72156 by 9. 14, 346089 by 7. 15. 823507 by 8. 
16. 2104316 by 6. 17. 123456by7. 18. 987654 by 9. 
19. 563753696 by 11. 20. 1374819756 by 12. 


59. Division by Factors. We have seen that 
to multiply by two or more numbers in succession gives 
the same result as to multiply at once by their product. 
It therefore follows conversely that to divide by two or 
more numbers in succession gives the same result as to 
divide at once by the product of the numbers. 

- Ex. Divide 11445 by 35. 


Since 35=7x5, we may divide by 7 and 5 in succession. 
The process is written as under 


7)11445 
5 )1635 
327 
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60. When one number is divided by several others 
in succession, the method of finding the remainder will 
be seen from the following example. 


Ex. 1. Divide 11467 by 35. 
7 )11467 
5)1638 sevens and 1 unit over. 
327 thirty-fives and 8 sevens over. 
The whole remainder is therefore 3 sevens and 1 unit, that is 22. 


From the above it will be seen that the whole 
remainder is found by multiplying the remainder after 
the second dwision by the first divisor and then adding 
the remainder after the first division. 


Ex. 2. Divide 251633 by 3x 5x7. 


3 ) 251633 
5 ) 83877 groups of 3 each and 2 units over, 
7 ) 16775 groups of 3 x.5 each and 2 groups of 3 each over. 
2396 groups of 3 x 5x 7 each and 8 groups of 3 x 5 each over. 


The whole remainder is therefore 3 groups of 3x 5 each+2 groups 
of 3 each+2=3x3x54+2x342=454+642=58. 

Thus if there are more than two successive divisions the whole 
remainder is found by multiplying each remainder by all the 
divisors preceding that from which the remainder arises, and then 
adding these results to the first remainder. 


61. Division by 10, 100, &c. To divide any 
number by 10 it is only necessary to cut off the last 
figure on the right. . 


For example, the number 314625 consists of 31462 tens and 5 units; 
hence when the number is divided by 10 the quotient is 31462 
and the remainder 5. Again 314625 consists of 3146 hundreds 
and 25; hence when the number is divided by 100 the quotient 
is 3146 and the remainder 25. 


Ex. To divide 315637 by 20. 
2.0)31563 7 
15781 remainder 17. 


Explanation. We divide by 20 by dividing by 10 and then by 2. 
The division by 10 is performed by cutting off the last figure, 
namely 7. We then divide 31563 by 2 and find the quotient 
15781 and remainder 1, that is 1 ten, which with 7, the previous 
remainder, makes 17 for the whole remainder. 


3—2 
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62. The work of finding some products may be 
shortened by making use of the fact that multiplication 
or division by 10, or by any power of 10, can be written 
down at once. 


Ex. 1. Multiply 6174 by 25. 


Since 25=100~4, we shall multiply by 25 if we first multiply by 
100 and then divide by 4. For by multiplying by 100 we get 
4 times too much, which is put right when we divide by 4. To 
multiply by 25 we may therefore affix two noughts and divide 


by 4. Thus 
4) 617400 
154350 


Ex. 2. Multiply 6174 by 125. 


Since 125=1000-+8, we multiply by 1000 and then divide by 8, 
that is, we affix three noughts and divide by 8. Thus 
8) 6174000 
771750 


The methods adopted in the following examples are also worth 
notice. 


Ex. 3. Multiply 617425 by 10812. 
Since 108=12 x 9, 10812=12+12 x 900. 


Hence if we multiply first by 12, and then multiply that result by 
900, which we do by multiplying by 9 and shifting the product 
two places to the left, the whole product will be the sum of these 
two partial products. 


617425 
10812 


7409100 
66681900 


6675599100 


Ex. 4. Multiply 7964 by 9998. 


Since 9998 = 10000 — 2, we can multiply by 10000 and by 2, and take. 
the difference of these products. 


7964 
9998 
79640000 
15928 
79624072 
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EXAMPLES II. I. 


Divide, using factors not greater than 12. 


1, 396 by 18. 2. 816 by 24. 3. 625 by 25. 
4, 3753 by 27. 5. 8820by36. 6, 15750 by 42. 
7. 1958528 by 64. 8, 59081805 by 81. 
9. 13339728 by 108. 10. 10654069140 by 132. 
ll. 316794 by 45. 12. 7196243 by 35. 
13. 2106935 by 36. 14, 9172143 by 72. 
15. 22222222 by 99. 16, 123456789 by 132. 
17. 32163 by 20, 30 and 40. 18, 21574 by 20, 40 and 60. 
19. 123456 by 20, 30 and 40, 20. 158937 by 20, 50 and 70. 
21. 2167 by 30 and 50. 22. 16819 by 30 and 80. 
23. 179438 by 40 and 60. 24, 21985 by 50 and 90. 
25. 217943 by 500. 26. 712415 by 700. 
27. 217643 by 216. 28. 1234567 by 242. 
Multiply as shortly as you can 
29, 74562 by 25. 30, 4162 by 25. 
31. 12678 by 125. 32. 3874 by 125. 
33. 79624 by 99. 34, 1897 by 999. 
35. 29075 by 998. 36. 79184 by 99997. 
37. 2841 by 427. 38, 189743 by 819. 
39, 982406 by 14412. 40, 87425 by 132012. 
41, 24687 by 48164. 42, 791235 by 72366. 


MISCELLANEOUS EXAMPLES I. 


1. Express in words 3015602, and in figures eleven million 
five hundred thousand two hundred and fourteen. 


2. Find the sum of 30157, 12468, 31947 and 36539. 
3. By how many is 13018 greater than 12997 ? 
4. Multiply 8000 by 1250 and 3200 by 12345. 


5. How many times can 317 be subtracted from 1389, and 
what is the remainder ? 
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6. Express MDCCCLXXIX in the Arabic notation, and 
1449 by means of Roman numerals. 

7. Find 1325 + 3016+ 79+ 90167. 

8. Find 316 —179+257—89 — 185 + 398 — 485. >. 

9. Multiply 1234 by 4321 and 9009 by 31562. 


10. How many nineteens are there in five thousand, and how - 
many are over ? 


11. Express in words 1632057 and 3004167201500. 

12. Subtract the sum of 3158, 2016 and 51438 from 11111. 

13. Multiply the difference between seventy-six million and 
seventy-six and four hundred and forty thousand four hundred 
and forty by eleven hundred and fourteen. 

14, A farmer has 197 sheep and three times as many lambs. 
How many sheep and lambs has he altogether ? 

15. Find by short divisions how many thirty-fives there are in 
31578, and how many are over. 


16. By how many is one million eight thousand nine hundred 
and seventy-four less than two million eleven hundred and 
twelve ? 

17, Find 3142 — 1250 - 989 + 6217 — 3587 — 1924. 

18. A farmer had 2000 quarters of wheat. He sold 527 
quarters to one man and 255 quarters to each of three others. 
How many quarters were left unsold ? 

19. How many letters are there in a book of 375 pages, each 

age of which contains 32 lines and each line 45 letters ? 
/‘20. What number must 59755 be divided by in order that the 
quotient may be 19 ? 


21. In one school there are one hundred and seventy-six boys 
and one hundred and twelve girls; and in another school there 
are half as many boys and twice as many girls. How many 
scholars altogether are there in the two schools ? 

22. The sum of two numbers is 317205 and one of them is 
185964 ; what is the other ? 

23. A farmer sold 75 cattle at 24 pounds a head and bought 
with the money sheep at 2 pounds each. How many sheep did 
he buy ? 

24, Divide 358 by 15 by short divisions. 


A 25. What is the least number which must be added to 57914 
in order that the sum may be exactly divisible by 315 ? 
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. 26. Express MDCCCXCIV in the Arabic notation, and 2875 
by means of Roman numerals. 


_ 27. Ina school of four hundred and ninety children there are 
two hundred and seventy-six girls. How many more girls than 
boys are there ? 


‘A 28. In a train there are 37 carriages each having seats for 36 
people, and there are 375 passengers in the train; how many 
seats are empty ? 


29, Shew that the sum of the squares of three thousand and 
nine, and four thousand and twelve, is equal to the square of five 
thousand and fifteen. 


%30. What is the least number which must be subtracted from 
2146537 in order that the remainder may be exactly divisible by 
4275 2 


31. Subtract nine hundred and five million eight thousand 
nine hundred and sixty-five from eleven hundred million two 
thousand three hundred, and express the result in words. 


32. The successful candidate at an election, who obtained 
12597 votes, had a majority of 1479 over the unsuccessful 
candidate. How many votes were given altogether ? 


33, Find 2197 — 1982 +374-+10085 — 8216 +11597 — 7986. 


34. Multiply 16777216 by 181072, also divide 16777216 by 
131072, and express the results in words. 


35. Find the least number of repetitions of 3745 whose sum is 
greater than a million. ¢ 


36. Express the numbers 29, 47, 158, 679, 1464 and 10885 by 
means of Roman numerals. 


37. How many figures are there in all the numbers from 1 to 
100? How many in the numbers from 1 to 1000? 


“38, A certain number when divided by 3008 gives a quotient 
3875 and a remainder 2794. What is the number ? 


39. Divide 999999 by the continued product of 3, 7, 11 and 13. 


40, The sum of two numbers is 315642, and one of the numbers 
is twice the other: find them. 


CHAPTER III. 


COMPOUND QUANTITIES. 


63. NUMBERS are first used in connection with 
distinct objects, and are afterwards applied to measure 
continuous magnitudes of any kind by means of some 
fixed magnitude of the same kind which is taken as a 
unit. If the magnitude does not contain the unit an 
exact number of times, the part left over can be 
measured by taking some smaller unit and expressing 
this remainder in terms of that unit; again taking a 
still smaller unit, if necessary. 


For example, to measure a certain length. Some definite length, 
say a yard, is fixed on as a standard unit. Suppose the given 
length contains 6 yards with a remainder. This remainder is 
then expressed in terms of a unit smaller than a yard, and the 
next smaller unit in use is a foot, three of which go to make a 
yard. Suppose that the remainder contains 2 feet, and that there 
is still something left over. This remainder is expressed in terms 
of an inch, twelve of which go to make a foot. Suppose that the 
remainder contains 9 of these inches, either exactly or so nearly 
that the difference is too unimportant to be considered, then 
the whole length is said to be 6 yards 2 feet 9 inches, and is 
expressed in terms of the three units, a yard, a foot and an inch. 


Quantities expressed in terms of a single unit are 
called Simple quantities, and quantities which are 
expressed in terms of more than one unit are called 
Compound quantities. 


To measure every different kind of quantity some 
standard unit is employed, and also other units which 
are obtained by subdivisions and repetitions of the 
standard unit. 


The relations between the different units in use in 
England are given in the following tables, 
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Money. 
4 Farthings make 1 Penny (d.) 
12 Pence .. 1 Shillme (sp 
20 Shillings ... 1 Pound (£.) 


One farthing is written {d., two farthings or one 
half-penny is written $d., and three farthings are 
written jd. Thus eightpence farthing is written 84d. 


The coins in use in England are as follows. 
Gold coins :—The Lt Cae (20s.), and Half-sovereign (10s.). 
Silver coins:—Crown (5s.), Half-crown (2s. 6d.), Florin (2s.), 
Double Florin (4s.), Shilling, Sixpence, and Threepence. 
Copper coins :—Penny, Half-penny, and Farthing. 
The Guinea (21s.) is not now coined. 


Time. 
60 Seconds (secs.) make 1 Minute (min.) 
60 Minutes ... . 1 Howe (ig) 
24 Hours ... 1 Day (d.) 
7 Days ... 1 Week (wk) 
4 Weeks ... 1 Lunar Month. 
365 Days 1 Year. 


The year is divided ara 12 months, called Calendar 
Months, which contain an unequal number of days, 
namely :—January 31, February 28, March 31, April 30, 
May 31, June 30, July 31, August 31, September 30, 
October dl, November 30, and December 31. 

Every fourth year contains 366 days, and is called 
Leap Year, and in these years February has 29 days. 
It is a Leap Year when the number of the year is 
exactly divisible by 4; thus 1892 and 1896 will be 
leap years. 

The Solar Year contains 365d. 5h. 56min. 49 secs. very nearly. 
Now it would clearly be very inconvenient to reckon by years 
which did not contain an exact number of days; hence as the 
Solar Year contains very nearly 3654 days, we have 3 years 
(called Civil Years) of 365 days each and then 1 year of 366 days. 
The Solar Year is however somewhat less than 365} days, and 
the necessary correction is made by omitting three Leap Years in 
every 400 years, the years which are not counted as Leap Years 
(although divisible by 4) are the years which end the Centuries, 
and are such that the number of the Century is not divisible by 


4. Thus 1800 was not a Leap Year, and 1900 will not be a Leap 
Year; the year 2000 will, however, be a Leap Year. 


42 TABLES. 


Avoirdupois Weight. 


16 Drams (dr.) make 1 Ounce (02z.) 
16 Ounces .... 1 Pound (/b.) 
14 Pounds .... 1 Stone (st.) 
28 Pounds |... 1 Quarter (qgr.) 
4 Quarters (112 Ibs.) ... 1 Hundredweight (cwt.) 


20 Hundredweights petit Lon. 
Avoirdupois weight is used for all ordinarysubstances. 


Troy Weight. 
24 Grains (grs.) make 1 Pennyweight (dwt.) 
20 Pennyweights ... 1 Ounce (0z.) 
12 Ounces ... 1 Pound Troy. 
Troy weight is used for weighing gold, silver, 
diamonds, and other costly articles. 
1 Pound Troy contains (12 x 20 x 24) grains=5760 grains. 


1 Pound Avoir.... 7000 grains. 
Length. 
12 Inches (2n.) make 1 Foot (/t.) 
3 Feet 1 Yard (yd.) 
54 Yards .-. ~L Pole(p. : Rod or Perch 
40 Poles (220 yds.) _.. 1 Furlong (fur) 
8 Furlongs (1760 yds.) ... 1 Mile (m.) 


In Land Surveying the Chain (22 yds.) is used, and 
this is divided into 100 parts, called Links, so that 
22 yds.= 1 Chain (ch.) =100 Links (lks.). 
Square Measure. 
144 Square Inches(sq. “a make 1 Square Foot (sq. ft.) 


9 Square Feet 1 Square Yard (sq. yd.) 
304 Square Yards ... 1 Square Pole (P.) 
40 Square Poles ... 1 Rood (R.) 
4 Roods s~ ul Acre (Ay 
4840 Square Yards Sti : Acre. 
640 Acres ... 1 Square Mile. 
10 Square Chains 1 Acre. 


Square Measure is used rie measuring land, flooring, 


and in fact ev erything in which length anil breadth 
have to be taken into account. 
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7 Solid Measure. 
1728 Cubic Inches (c. in.) make 1 Cubic Foot (c. ft.) 
27 Cubic Feet 4a oaoubie Yard (c. yd,) 


Used for measuring solid bodies in which length 
breadth and thickness have to be taken into account. 


Capacity. 
2 Pints (pts.) make 1 Quart (qé.) 
4 Quarts (qgts.) ... 1 Gallon (gal.) 
2 Gallons 9: bE Pécki(pk,) 
4 Pecks .... 1 Bushel (bus.) 
~ 3 Bushels ace > ULB, 
8 Bushels | ... 1 Quarter (qr.) 


Liquids are measured by means of pints, quarts and 
gallons. | 

Corn is measured in terms of pecks, bushels and 
quarters. 

Fruit, potatoes, ete. are sometimes measured in 
terms of pecks, bushels, and sacks; and are sometimes 
measured by weight. 


STANDARD UNITS. 


64. The Standard Units, from which all the other 
units are derived, are defined by Act of Parliament. 
These are the following: 

The Standard unit of Length is the Imperial Yard 
fixed by Act of Parliament to be the distance between 
two marks on a bar of metal kept in the Exchequer 


Office. 

The Standard unit of Weight is the Imperial 
Pound (Avoirdupois), and is the weight of a certain 
piece of platinum kept in the Exchequer Office, 

The Standard unit of Capacity is the Imperial 
Gallon, and is the volume occupied by 10 lbs. of pure 
water. Hence, 

‘a pint of pure water weighs a pound and a quarter.’ 
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The Standard unit of Time is the Mean Solar 
Day, that is, the mean interval between two successive 
passages of the sun across the meridian of any place. 


A day is supposed to begin at midnight. 
REDUCTION. 


65. Changing the units in terms of which any - 
quantity is expressed is called Reduction. 

The method by which a compound quantity can 
be expressed as a simple quantity will be seen from 
the following examples. 


Ex. 1. Reduce 94d. to farthings, 8s. 4d. to pence, and £5. 12s, to 
shillings. 
Since 1d.=4 farthings, 9d.=4 farthingsx9, and therefore 
94d.=4f.x9+1/.=37 farthings. 
Since 1s, =12d., 8s.=12d.x 8, and therefore 
8s. 4d. =12d. x 8+ 4d.=100d. 
Since £1=20s., £5=20s. x 5, and therefore 
£5. 12s.=20s. x 54+12s.=112 shillings. 


Ex. 2. Reduce £7. 12s. 62d. to farthings. 
The process is written compactly as follows: 


 - B.. a. 
ieee. 62 
20 Explanation. £7=(7 x 20)s.=140s. 
152 s. Hence £7. 12s.=140s.+12s.=152s. 
12 Then 152s.=(152 x 12)d.; hence 152s. 6d. 
1830 A a (152 x 12)d. + 6d.=1830d. 
a Aguie eiey WHEE Me * fs hence 18303d. 
a Sats =<T18 é = (323f, 
7398 (1830 x 4) f. + 3f.=7823f. 


EXAMPLES III. A. 


Reduce to farthings 
1, 44d. 2. 54d. 3. 73d. 4. 104d. 
5. 92d. 6. 11d. 7. 83d. 8. l1ldd. 
Reduce to pence 
9. 2s. 4d. 10. 3s. 2d. 1l. 1s. 11d. 12. 4s. 1d. 
13. = hs. 7d. 14. 6s. 7d. 15. 7s. 9d. 16. 8s. 2d. 
17.2 9s. 5d. 18. 10s, 11d. 19. 9s. 10d. 20. 11s. 6d. 
Reduce to shillings 
21.. £2. 10s. 22. £3. 16s. 23. £5. 18s. 24. £4. 12s. 
25, £7. 14s. 26. £6. 19s. 27. £8. 14s. 28. £9, 12s. 


29. 
32. 
35. 
38. 


41. 
44. 
47. 
50. 
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Reduce to pence 


£3.48. 6d. 30. £5. 12s. 9d. 31. £7. 14s. 8d. 
£6. 17s. 11d. 33. £9.l5s.10d. 34 £8. 18s. 9d. 
£12. 14s. 9d. 36. £25. 178. 11d. _ 37. £32. 18s. 10d. 


mod. 17s. tld. 39. £15721ls, 10d. 40. £217. 19s. 11d. 
Reduce to farthings 

£1. 2s. 43d. 42. £5. 6s. 74d. 43. £4. 16s. 5d. 

£7. 17s. 93d. 45. £17. 15s. 112d. 46. £27. 16s. 10$d. 


£115. 11s. 93d. 48. £217. 19s.73d. 49. £159. 11s. 11}d. 
365 guineas. 51. 97 crowns. 52. 1891 Haltorse vie 


66. The method by which a simple quantity can 


be expressed as a compound quantity will be seen from 
the following example. 
Reduce 213567 farthings to £. s. d. 


Explanation. Since 4f. make 1d., if we divide a number of 


farthings by 4 the quotient will give the equivalent number of pence. 


ke 


3. 
4, 
5. 


6. 
7. 
8. 


farthings. 
; ) 213567 


12 ) 53391d. + 3f. 
2,0 )) 4449 444 9s.+ 3d. 
2998, + 9s. 
Hence 213567 farthings = £222. 9s. 33d. 


EXAMPLES III. B. 


Reduce to pence and farthings 


13f, 157. 197, 23/,27/, 327 2 37f,, 397, 417, 497, 53/, 63/ 


Reduce to shillings and pence 


17d., 23d., 29d., 35d., 37d., 43d. 
57d., 65d., 70d., 79d., 82d., 89d. 
93d., 99d., 105d., 127d., 135d., 149d. 


Reduce to pounds and shillings 


358., 478., 548., 598., 67s., 73s. 
79s., 82s., 888., 93s., 105s., 120s. 
136s., 149s., 157s., 164s., 173s., 195s. 


Reduce to £. s. d. 


167 farthings. 10. 574 farthings. 11. 1000 farthings. 


a noillion farthings. 13. a thousand pence. 
10000 half-pence. 15. 8257 half- pence. 
9125 threepences. 17. 5642 sixpences, 


367 half-crowns. 19. 1573 half-crowns. 20. 3157 guineas. 
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67. We now proceed to consider the addition, 
subtraction, multiplication and division of compound 
quantities. It will be seen that no new principle is 
involved. : 


ADDITION. 


68. The following example will shew how com- 
pound quantities are added. 


Ex. Find the sum of £2. 5s. 11d., £16. 15s. 9d., £32. 17s. 10d., 
and £15. 16s. 7d. 


Write the quantities so that units of the same kind are ina 
vertical column. 


First add the pence which will be found to be 37. Reduce the 
pence to the next higher denomination, namely shillings; we 
have 37d, =3s. 1d. Put 1in the column for pence, and ‘carry’ 
3 to be counted with the other shillings, which will be found to 
be 56 altogether. Since 56s.=£2. 16s:, 16 is put in the column 
for shillings, and 2 is carried to the pounds, which will be found 
to be 67 altogether. Thus the sum required is £67. 16s. 1d. 


Meee Pays f 

27 SB Be: Wording. 7, 16, 17, 27, 37 pence are 3s. 1d. 
16: 1b 3, 9, 16, 21, 26, 36, 46, 56 shillings are £2. 16s. 
32 4s dae 2,7; 9,, 15, 27. 

15, AG ag 1, Sb, 2, 

67. 16a 


The figures printed in thick type are to be written down 
as they are said. It is best to add any tens in the columns of 
pence and shillings after the units are all added, as above. 


EXAMPLES III. C. 
Add the following : 


d. d. d. d. 
l. 4 2. 6% S$. AG 4 54 
i : 4 6 
6 43 6 74 
72 io 5 g} 
s d. %. d, $ d. 8. d. 
aR 4 eae | aa 1... eee Sy bs Se 
5 2 § . ll 9.11 144. 9 
ap by 2 7 res 
13.. 10 4.10 15 8 S322 


eae 2 
Pet sce Os 
aa or 
So Pep 
= Sa) rae 
pp eates x. 8, 
ORE: Si ee 
eee |, 
£1 
14 sans i 
1G. 17 
ae alg Sai 
Dee kis 
Po 15-3 
maa 
toe 20 , 17. 
‘as Seg 8 ae 
Wag. 17 
i 
i ake 
99. 9 
a4, 17 
eb 2 ie. 
wieols 33-7 
LOG, Lh 
Cy igre Se 
19.19. 
Dea 18". 
my. Le 
Riess 10-3 
8 
a, 6/2 , 
58 . 
107.3. 0 
39. 
25. 
oi9. Y 
84. 
15. 
1014 8 
695 


16. 


ae 


Ss. 


. 14. 


4, 


LO 


£ 


£. 
Dea Bis 
305 . 
84 . 


195 .. 
1257 . 
39 . 
674 . 
569 . 
Se. 
259 . 


d. So eae Oe 
4 Tt ee cies 7 
9 PR TNO 
11 Beer. 1 
GD 

d. See CO. 
4p 1. 5. 0. 7 
74 13°) 1@e2 0} 
10 1%. 15... 6} 
Qh Geir. 8 
d. Mee ars 
9 1%. 13.14. 6} 
11 195° Wt 
gh Sy tebli-g TOL 
4} if e0 73 
d. De eee d. 
G80 Slee alr ed 1s 
74 1397.19. 9 
o} re 7h 

i 357 By. 6 

Bs 79:i14% °8 
10 895 . 11. 10 
114 Sia WT, 4h 
dl. a ee d. 
7k . 23. 15peoe 2 
11 108 932510 
10} Sicnre« 9 
93 507.11. 11 
7 O7 4147. 6 
8 1013 . 18 . 10 
10 Gace en. GR 
d. Soe d, 
6... 96, TB 2 aes, 44 
83 999" 28, 93 
ao 1704 . 17. 104 
8 @55.10-, ° 0 
9 742.18. 9} 
7 39. 5. 105 
LO mort, 32 
114 693. 9. 74 
64 1859 . 19 . 104 
8} 678. 8. 41 
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a 
~I 
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SUBTRACTION. 


69. The following examples will shew how to 
subtract one compound quantity from another. 
Ex. 1. Subtract £3. 4s. 63d. from £8. 12s. 93d. 


The smaller number is placed below the greater so that the 
units of the same kind are in the same vertical line. 


pee Pe Wording. 2/.+1/. make 37; 
8.12, 92 6 and 8 make 9; 
3. 4. 63 4 and 8 make 12; 
5. 8. Bet 3 and & make 8, 


Ex. 2. Subtract £5. 14s, 84d. from £10. 6s. 43d. 


We have to see what must be added to £5. 14s, 84d. to make 
a total of £10. 6s. 44d. 


Now 3d. is already greater than 4d., we must therefore add 
to 4d. what will ‘make up’ to 1}d., that is 5f.; and 2f. and 3f. 
make 5f. We put down #d., and since #d. and 4d. exceed jd. 
by 1d., we count this 1d. with the 8d., making 9d. in all. 
Then as 9d. is already greater than 4d., we must find what 
added to 9d. will make 1s. 4d., that is 16d. As 9d. and 7d. make 
1s. 4d., 7 is put in the column of pence and 1s. is counted with 
the 14s., making 15s. in all. Then again as 15s, is greater than 
6s. we must find what added to 15s. will come to £1. 6s., that is 
26s. As 15s.4+112.=26s., 11 is pat in the column for shillings, 
and £1 is counted with the £5 making £6, and £6+ £4=£10. 


fo See Mental work. 2/. and 3f. make 14d. 
10. 6. 44 1, 9 and 7 pence make Is. 4d. 
5.14. 84 1, 15 and 11 shillings make £1. 6s. 
Perales 1, 6 and 4 make 10. 


Ex. 3. Subtract from £59. 12s. 44d. the sum of £12. 11s. 43d., 
£5. 19s. 104d., and £26. 12s. 24d. 
Here the sum can be subtracted in one operation, as in 

Art. 38. 

Pee d, Add the farthings, and then ‘make up’ to 
59, 12. 4 the next greater number of pence and farthings 
12. iho which ends in 4d. Thus 7f. and 3f. make 

rae 104 24d. Put down Sf. and carry 2d. 

26, ‘ 12 ‘ 2h Then add the pence, including the 2d.; the 
maha Eiri ae sum is 18d.=1s. 6d. ‘Make up’ to 2s, 4d, 
14. 8 . 10% And go on. 


Mental work. 2, 4, 7/.=1#d. and Sd. make 24d.; 
2 (carried), 4,8, 18d.=1s. 6d. and 10d, make 2s, 4d.; 
2 (carried), 4, 18, 14, 24, 34, 44s. and 8s. make £2.12s.; 
2 (carried), 8, 13, 15 and 4 make 19; 
1 (carried), 3, 4 and 1 make 5, 
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EXAMPLES III. D. 


From £64. 12s. 9d. take £23. 10s. 4d. 
From £36. 17s. 10d. take £27. 14s. 11d. 
From £7. Os. 44d. take £3. 14s. 8d. 
From £19. 17s. 63d. take £6. 14s. 93d. 
From £115. 7s. Od. take £95. 18s. 84d. __ 
From £307. 10s. 7id. take £275. 19s. 103d. 


2S Re 


Find the difference between 


7. £3. 19s. 44d. and £7. 11s. 83d. 

8. £219. lls. 61d. and £149. 17s. 8d. 

9. £375. Os. 8id. and £574. 12s. 6d.- 

10, By how much is £157. 14s. 7d. greater than £94. 17s. 91d. ? 

11. By how much is £7049. 5s. 61d. greater than 
£3594. 12s. 93d. 

12, By how much is £21745. 12s. 42d. less than £25000 ? 

13. Subtract the sum of £2. 10s. 6d., £8. 14s. 6d., and 
£1. 7s. 10d. from £15. | 


14, A man had originally £115. 14s. 9d.; how much had he 
left after spending £15. 12s. 94d., £25. 13s. 43d., £19. 11s. 84d. 
and £6. 19s. 103d.? 


15. How much was left out of £300 after paying 5 bills 
amounting to £73. 9s. 1ld., £15. 19s. 10$d., £87. 17s. 63d., 
£13. 11s. 74d. and £59. 17s. 4$d. respectively ? 


16. By how much does £100 exceed the sum of £17. 12s. 94d., 
£19, 11s. 43d., £1. 16s, 93d., £3. 11s. 44d. and £20. 10s. 6d.? 


17. From the sum of £5. 17s. 82d. and £26. 14s. 91d. take 
away the difference between £50. 17s. 4$d. and £48. 19s. 84d. 


18. By how much does the sum of £19. 17s. 63d. and 
£14. 11s. 94d. exceed the sum of £15, 12s, 7#d. and £10, 18s. 84d.? 


19, Find 1s, 4d. - 10d.+4s, 2d. —3s. 8d. 
20. Find 6s, 24d.+5s. 34d. —2s. 114d.—4s. 94d. 


21, Find £17. 16s. 4$d.4+£2. 19s. 1ljd.—£7. 13s. 84d. 
+£6. 10s, ~ £15. 18s. 11d. 


22. Find £115. 17s. 63d.— £82. 12s. 74d.+£200. 14s, 14d. 
~ £187. 198. 103d. 
23. Find £900. 18s. 7$d.— £115. 16s. 74d. — £675. 19s, 2}d. 
~ £19. 11s, 63d.+ £112. 178, 114d. + £62, 138. 84d. 
S, AR. 4 
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MULTIPLICATION. 


70. We now proceed to shew how to find the sum 
of any number of repetitions of a compound quantity, 
that is, the product of a compound quantity and an 
abstract number. 


Case I. When the multiplier is not greater than 12. 
Ex. Multiply £3. 14s. 7d. by 7. 7 


ci” Sac: ie 
3.14. 7% 

7 
26°, 2., 64 


Explanation. First 3f.x7=21f.=5}d. Put down jd. and 
carry the 5d. to be counted with the other pence. Then 7x 7=49, 
49d. and 5d. (carried) =54d.=4s. 6d. Put down 6 in the column 
for pence, and carry 4s. Then 14x 7=98, 98s. and 4s. (carried) 
—102s.=£5. 2s. Put down 2 in the column for shillings and 
carry £5. Finally 3x 7=21, £21 and £5 (carried) =£26. Thus 
the required product is £26. 2s. 64d. 


Casz II. When the multiplier can be seen to be 
the product of factors each not greater than 12. 


Ex. Multiply £5. 14s. 74d. by 35. 

Here 35=5x7, and to multiply by 35 gives the same result 
as to multiply by 5 and 7 in succession. Thus we have two 
applications of Case I. 

p Ame Ae: 
5, hae 
eaetoe 
28.13. 14=£5, 14s. 74d. x 5. 
7 
200 . 11 . 10h=£5. 14s. 74d. x 5x7. © 


EXAMPLES III. E. 


Multiply 
1. Qs. 4d.-by 4. 2. 3s. Td. by 6. 3. 5s. 8d. by 8. 
4, £2.4s.8d.by5. 5, £3.12s.4d. by 6. 6, £5. 11s, 10d. by 7. 
7 £12. 11s. 8d. by 9. 8. £14. 15s. 9d. by 10. 
9, £8. 13s. 10d. by 11. 10. £2. 3s. 63d. by 4. 
11, £3. 7s. 94d. by 6. 12. £8. 9s. 103d. by 8. 


13. £12. 14s. 74d. by 12. 14. £24. 17s. 91d. by 9. 
15. £37. 19s. 64d. by 3, 5, 7 and 11. 
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Find the cost of 

16. 7 things at 94d. each. 17. 9 things at 1s. 73d each. 
18, 12 things at 6s. 103d. each. 

19. 11 things at £1. 12s. 53d. each. 

20. 10 things at £5. 17s. 10}d. each. 

21. 9 things at £7. 18s. 113d. each. 


Multiply ) 
22. £1. 12s. 7d. by 20. 23. £2. 9s..7d. by 15. 
94, £5. 8s. 7d. by 21. 25. £6. 12s. 9d. by 28. 
26. £15. 12s. 63d. by 45. 27. £8. 17s. 4td. by 40. 
28. £12. 13s. 7d. by 54. 29, £18. 13s. 73d. by 64. 
30. £5. 19s. 64d. by 100. 31. £17. 14s. 83d. by 100. 
32, £12. 17s. 44d. by 200. 33, £5.19s. 24d. by 400. 
34, £1. 17s. 44d. by 1000. 35. £2. 11s. 93d. by 3000. 


Case III. When the multiplier cannot be seen to 
be the product of factors each not greater than 12. 


The following example will explain the method to be adopted, 
which will be seen to differ very little from the method adopted 
in the multiplication of simple quantities, the only apparent 
difference arising from the fact that we cannot at once write down 
the result of multiplying by 10, 100, &c. 


Ex. Multiply £3. 14s. 83d. by 257. 


Eten G, 
3.14. 8% 
10 


87. 7. 34=£3. 14s, 83d. x 10 
10 


ST Meee = |... sss. x 100 
2 
: Le. ae x 200 
Multiplying 2"4 line by 5 a OS x 50 
Multiplying 1* line by 7 i on OO re yy 
WU Oe 4a, x (200 +50+7). 


Instead of the method shewn above, the different parts of 
the multiplicand can be multiplied separately by 257, and the 
results added, Thus 

z. pee «* 
Of. * 267 = TTT, ives, = 0.16. 03 
8d. x 257 = 2056d.=171s.4d.= 8.11.4 


14s, x 257 = 3598s. 179 «18 0 

£3 x 257 aii. 0% 0 
Hence, by addition, ———_—____. 

£3, 143, 88d. x 257 =960. 5. 43 


4,— 2, 
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EXAMPLES III. F. 


Multiply 

1. 3s. 8d, by. 29. 2. 5s. 7d. by 37. 

3, 12s. 43d. by 31. 4. 7s. 94d. by 95. 

5, £1, 28) Gd, by 73. 6. £2. 5s. 9d. by 67. 

7. £6, 128, 10d, by: 92. 8. £7. 18s. 9d. by 57. 

9, £16. 14s. 7d. by 83. 10. £27. 11s. 11d. by 97. 
11. £3. 14s. 73d. by 89. 12. £5. 17s. 6g¢d. by 78. 
13. £81. 19s. 83d. by 79. 14. £157. 14s. 9$d. by 87. 
15. £12. 6s. 84d. by 123. 16. £6. 17s. 94d. by 137. 
17. £113. 11s. 44d. by 153. 18. £179. 17s. 93d. by 174. 
19. £15. 16s. 43d. by 234. 20. £8. 15s. 10$d. by 355. 
21. £6. 17s. 73d. by 529. 22. £9. 8s. 1l#d. by 473. 
23, £57. 17s. 83d. by 579. 24. £79. 13s: 74d. by 758. 
25. £8. 14s. 64d. by 1234.. 26. £3. 14s. 63d. by 4321. 
27. £18. lls. 7id. by 3524. 28. £8. 17s. 97d. by 5694. 


DIVISION. 
71. In division there are two cases to consider 


according as the divisor is an abstract number or a 
concrete quantity of the same kind as the dividend. 
[See Art. 52.] 


st 


Case I. To divide a compound quantity by an ab- 
ract number. [This operation is sometimes called 


PARTITION. | 


Ex. 1. Divide £44. 11s. 4d. by 7. 
Here we have to find the quantity which, when multiplied by 
7, gives the product £44. 11s. 4d, 


Lo ee 
7)44.11.4 
6. Faw 


First dividing £44 by 7 we have quotient £6 and £2 over. 
Then £2+11s.=51s.; and dividing 51s, by 7 we have quotient 
7s, and remainder 2s. Finally 2s. 4d.=28d.; and dividing 28d. 
by 7 we have quotient 4d, and no remainder. 

Ex. 2. Divide £113. 1s. 104d. into 35 equal parts. 

Since 35=5x7, we may divide by 5 and 7 in succession. 

Thus H. iM d, 
4 

gs {5) 118. 1. 108 

7)22, 12. 4% 

8. 4 ae 
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= 3, Divide £675. 9s. 74d. ae ae 


£. 
127) 675 . 9. Ti (£5 
635 


40 | 
20 


127 ) 809 ( 6s. 
762 
47 
1 

127 ) 571 ( 4d, 
508 
63 
ae 

127 ) 254 ( 2f. 
254 


Hence the quotient required is £5. 6s. 44d. 


EXAMPLES III. G. 
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Divide 
1. 3s. 4d. by 4. 2. 
3. £1. 3s. 4d. by 7. 4, 
5. £6. 6s. 8d. by 8. 6. 
7. £1. 19s. 4$d. by 6. 8, 
9, £5. 12s. 6d. by 8, 10. 
11. £95. 9s. Ofd. by 15. 12. 
13, £473. 5s, 74d. by 30. 14, 
15. £6595. 4s. 8d. by 44. 16. 
17; £1152. 6s, 24d. by 63. 18. 
19, £15942. 16s. 6d. by 108. 20. 
21, £215. 14s. 44d. by 37. 22. 
23. £816. 15s. 71d. by 59. 24, 
95. £725. 16s. 113d. by 43. 26, 
O1, £2586. 15s. 44d. by 97. 28, 
99. £1220814. 3s. 13d. by 73. 30. 
31. £1741. 4s. 54d. by 127. 32. 
33. £119232. 1s. 10}d. by 693. 34. 


2s. 6d. by 10. 

£2. 5s. 10d. by 11. 

£15. 7s, 6d. by 9. 

£4. 7s, 44d, by 7. 

£71, 3s. 8td, by 9. 

£323. 7s, 1d. by 20. 
£238, 128. 93d. by 27. 
£942, 12s. 2d. by 56. 
£15542. 9s. 6d. by 72. 
£4312. 17s. 6d. by 120. 
£815. 13s. '7$d. by 51. 
£229, 4s, 11}d. by 57. 
£406. 9s. 2d. by 74. 
£22912. 9s. Odd. by 53. 
£102354. 14s, 83d. by 93. 
£6022. 10s. 33d. by 357. 
£1602. 18s, Old. by 1205, 
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Case II. When the divisor is a concrete quantity 
of the same nature as the dividend. [This operation is 
sometimes called QUOTITION. ] 

Ex. How many times is £3. 15s. 6d, contained in £94. 7s. 6d.? 


First reduce the dividend and divisor to a common denomi- 
nation, in the case before us, to pence. 


It will be found that £94. 7s. 6d.=22650d., and that 
£3. 15s. 6d. = 906d. 


Now divide 22650 by 906 in the usual manner and the quotient 
required will be found to be 25. 


We may reduce to sixpences instead of pence; and we should 
then have smaller numbers to deal with in the division. 


EXAMPLES III. H. 
Divide 
1. 3s. 9d. by 33d. 2. 38. 9d. by 44d. 
3. £1. 8s. 5d. by 2s. 7d. 4, £1. 1s. 13d. by 3s. Ojd. 
5. £29. 3s. 4d. by £1. 38. 4d. 6. £44.83. 4d. by £1. 2s. 2hd. 
7. £1741. 4s. 53d. by £13. 14s, 23d. 
8. £6022. 10s. 33d. by £16. 17s. 43d. 
9. £1603. 7s. 84d. by £12. 16s. 63d. 
10. £2586. 15s. 43d. by £26. 18s. 4}d. | 
11. How many fourpences are there in £1. 12s. 8d.% 
12. How many ninepences are there in £2. 5s.? 
13. To how many children could 7d. each be given out of £2. 9s. ? 
14. How many francs (worth 94d. each) could be got for 
£14. 1s. 10d. ? 
15. How many guineas (21s.) are there in £593, 5s, ? 
16. How many yards of cloth at 2s, 9d. a yard can be bought 
for £21. 9s. 1 
17. How many times can £7. 2s. 4$d. be subtracted from 
£348. 17s. 44$d., and what will be the final remainder ? 


18. How many articles which cost £3. 4s. 5$d. each can be 
bought with £5647. 18s. 11jd., and how much money will 
be left ? 

19, <A length of cloth cost £11. 3s. 6d. at 6s, 2d. a yard. How 
many yards were there ? 

20. How many yards worth 4s. 21d. a yard must be given in 
exchange for 402 yards worth 3s, 54d. a yard? 
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21. How many equal sums of £1. 17s. 74d. can be given away 
out of a sum of £208. 16s. 9d., and how much will be left 
over } 


22. <A certain number of articles cost £43. 12s. 8d. altogether, 
and each cost 19s. 10d. How many were bought? 


23. Howmany timesis £21. 17s. 24d. contained in £13268, 12s, 93d.? 


24, Among how many persons can £59. 6s, 39d. be divided, 
giving to each £3. 2s. 54d. ? 


25, A bill of £34. 1s. 6d. was paid with an equal number of 
sovereigns, half-crowns, and shillings; how many were 
there of each? © 
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72. We have hitherto considered the case of money 
only; we now proceed to consider other compound 
quantities. These are treated in precisely the same 
manner, the connection between the different units 
being given in the Tables. 


REDUCTION. 
Ex. 1. Reduce 2 tons 4 cwt. 2 qrs. 17 Ibs. 8 oz. to ounces. 


tons cwt. qrs. lbs. oz. 


oe kes 


20 Explanation. 2 tons 4cwt. 
— = (2 x 20) ewt.+4 cwt.=44 cwt. 
44 cwt. Then 44cwt. 2qrs.= (44 x 4) qrs.+ 2qrs. 
oe. =178 qrs. 
178 qrs. Then 178 qrs. 17 lbs.= (178 x 28) lbs. 
28 +17 Ibs. 
1441 (Multiply as usual by 28 and add in 
356 the 17 in the course of multiplica- 
5001 lbs. tion by 8.) 
oe i Finally 5001 lbs, + 8 oz. = (5001 x 16) oz. + 802. 
30014 (Multiply as usual by 16 and add in 
5001 the 8 in the course of multiplication 
——— by 6.) 
80024 oz. 
Ex. 2. Reduce 31571 grains to lbs. oz. dwts. grs. (Troy). 
grains. 
oA {3 ) 31571 


|8 ) 10523 sets of 3 grains each +2 grains 

20) 1315 dwts.+3 sets of 3 grains 
12) 65 oz. 15 dwts. 11 grs. 

5 lbs. 5 oz. 15 dwts. 11 grs. 


11 grains[Art. 60.] 
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EXAMPLES III. I. 

Reduce 

1 ton 3 qrs. 10 lbs. to pounds. 

3 tons 12 cwt. 1 qr. 16 lbs. to pounds. 

6 hrs, 12 min, 10 sec, to seconds. 

12 hrs. 5 min. 24 sec, to seconds. 

13 yds. 2 ft. 11 in. to inches, 

17 yds. 2 ft. 7 in. to inches. 


8 bus. 3 pk. 1 gal. to gallons. 10. 5 gal. 3 qts. 1 pt. to pints. 
. 5A. 3R. 27 P. to poles, 12. 174. 2R. 35 P. to poles. 


. 138q. yds. 6 sq, ft. 100 sq. in, to inches, 


1 
2 
3 
4 
5 
6 
7, 12m. 3fur. 10p. to poles. 8, 13m. 5 fur. 26 p. to poles. 
9 
11 
13 
14 


. 8sq. yds. 7 sq. ft, 90 sq. in. to inches. 
15. 6lbs, 7 0z. 10 dwts. 15 grs. to grains. 
16. 18]bs. 9.0z. 15 dwts. 20 grs. to grains. 
17. 3 wks. 5 days 12 hrs. to hours, 
18. 16 days 22 hrs. 40 min. 35 secs. to seconds. 
19. 12tons 13 cwt. 3 qrs. 5 lbs. 7 oz. to ounces. 


20. 5 tons 17 cwt. 2 qrs. 18 lbs, 14 0z. to ounces. 


21. 2mi. 3 fur. 80 yds. 2 ft. to feet. 
22. 12 mi. 1200 yds. 1 ft. 7 in. to inches. 
Reduce to tons, cwt., ete. 


23. 1462 lbs. 24, 13574 Ibs. 95. 11597 Ibs. 
26. 56214 oz. 27. 57812 oz. 28. 81974 drams. 


Reduce to acres, roods and poles 


29. 315 sq. po. 30. 5142 sq. po. 31. 1574 sq. po. 


Reduce to yards, feet, etc. 

33. 156 in. 34, 342 in. 35, 417 in. 
Reduce to lbs., oz., dwts., grs. 

37. 517dwts. 38. 574dwts. 39, 3156 grs. 


41, 13407 ers. 42, 24709 ers. 43. 35937 grs. 


Reduce to bushels, pecks, etc. 
45. 156 pts. 46, 1472 pts. 47. 416 qts. 
Reduce to square yards, ete. 


49, 1462 sq. in. 50. 2156 sq. in. 51. 


Reduce to days, hours, ete. 
52. 31572 secs, 53. 257672 secs. 54. 


32. 3725 sq. po. 
36. 1179 in. 


40. 4215 ers. 
44, 51940 grs. 


48. 1875 pts. 
3564 sq. in, 


7142169 secs, 
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73. The following cases are somewhat more difficult 
than those previously considered because one pole 1s 
not equal to an exact number of yards. 

Ex. 1. Reduce 4m. 31 p. 3 yds. 2 ft. 11 in. to inches. 
4m. 31 po. 3 yds. 2 ft. 11 in. 


8 
32 fur 
40 
1311 po. Explanation. 
11 Since 1 pole=5% yards=11 half-yards, 
eR UT 1311 poles=1311 x 11 
eee et yerds. PGE ikios haltyards.s, 
7210 yds. +1 ft. 6 in. =7210 yds. +1 half-yard 
3 yds.+2ft. 11in. =7210 yds. 1 ft. 6 in. 
7214 yds. 1 ft, 5in. Now add 3 yds. 2 ft. 11 in. from the 
3 given quantity. 
21648 ft. 
12 


259721 inches 


Ex. 2. Reduce 279791 inches to miles, furlongs, poles, &c. 
12 ) 279791 inches 
8+) 23315 ft. 11 in. 
ee, yds. 2 ft. 


11 ) 15542 half-yards 
40 ) 1412 po.+10 half-yards 
8 ) 35 fur. 12 p. 5 yards 
4m. 8 fur. 12 p. 6 yds. 2 ft. 11 in. 


But 5 yds. 2 ft. 11 in. is greater than 1 pole which is 5 yds. 
1 ft. 6in. Hence we write the answer 4m. 3 fur. 13 p. 1 ft. 5in. 


N.B. It is best not to introduce poles at all, if this 
can be avoided. 


For example, to reduce 7 miles 5 furlongs to yards. Multiply 
the number of furlongs by 220. 


EXAMPLES III. J. 
Reduce 
1. 10p. 2yds. 1 ft. to feet. 2. 5p. dyds. 2 ft. to inches. 
3. 1m. 3 fur. 20p. 1 yd. to yards. 
4, 6m. 5 fur. 30 p. 3yds. to yards. 
5. 18m. 11 p. 3 yds. 1 ft. 6 in. to inches, 
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6. 27m. 6 fur. 33 p. 2 yds. 2 ft. 7in. to inches. 

7. 6m. 3 fur. 52 yds. to yards. 

8. 18m. 5 fur. 160 yds. 2 ft. 11 in. to inches. 

9. 3a.2R. 16P. to sq. yds. 10, 154.3 R. 24P. to sq. yds. 
ll. 34.2R. 5P. 16 8q. yds. 6 8q. ft. to square inches. 
12. 16 po. 18 sq. yds. 5 sq. ft. 100sq. in. to square inches. 


Reduce to miles, furlongs, poles, ete. 


13. 6974 yards. 14, 21571 yards. 15. 15737 yards. 
16. 6315 feet. 17. 5162linches. 18. 158743 inches. 


Reduce to acres, roods, poles, etc. 
19, 20812 sq. yds. 20. 38599 sq. yds. 
21. 5172400 sq. in. 22. 8156179 sq. in. 


74. In some cases of Reduction we cannot pass 
directly from one denomination to the other. 


Ex. 1. Reduce 320 guineas to pounds, 


We first reduce guineas to shillings by multiplying by 21, and 
then divide the number of shillings by 20 to find the number of 
pounds. Thus 

320 guineas 
21 


320 
640 


20) 6720 shillings 
336 pounds 


Ex. 2. How many lbs. Troy are there in 144 lbs, Avoir.? 
Since 1 lb. Avoir.=7000 grains, 
144 lbs. Avoir. = 7000 grs. x 144. 
These grains are now reduced to lbs. Troy in the usual manner. 


144 lbs. Avoir. 
7000 


Te ke. ) 1008000 grains 
6 ) 252000 


20) 4200.0 dwts. 
12) 2100 _ ounces 
175. lbs. 
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EXAMPLES III. K. 


Reduce 
384 guineas to pounds. 2. 7350 pounds to guineas. 
714 half-crowns to half-guineas. 
175 half-guineas to half-crowns. 
128 half-crowns to fourpences. 
3930. fourpences to half-crowns. 
1 qr. 8 lbs. to Troy. 8. 720 lbs. Avoir. to Troy. 
lewt. 1 qr. to Troy weight. 10. 111bs. 8 oz. Av. to Tr. 
350 oz. Troy to Avoir. 12. 41bs, 3 oz. 20 grs. to Avoir. 


i Le a at es 


a a 


— 


75. We now give examples of the addition, sub- 
traction, multiplication and division of compound 
quantities other than sums of money ; these operations 
are performed in precisely the same way as-in the case 
of money and will therefore need no further explanation. 


EXAMPLES III. L. 
Add together : 


d. hr, min, hrs. min. secs. d. hr. . min. secs. 
A Beeriy yy 424 ae eer. 6S, UOT. Li eae 
mesh 6:06 Gi ds s, 3o 6. LT vega 
7-219 .. 37 Pcie 42, 17. Si ae ae 
(sy Se a acon 3 ged 4 6. LE 2hieeoe 
ewt. qr. Ibs. Ibs. 02. dr. tons cwt. qrs._ lbs. 
4, Sb bees 6,60 CU. EB ery 
So) « HU & oe. 12 1 1S eee 
/ ees tee y es as 8 15... lia 
cok se 20 re 3.5. Oe 
lbs. ozs. drs. tons cwt. qrs. Ibs. cwt. qr. Ibs. OZ, 
‘fr oo, 2: inl eee. 19 :¢CUCOD. Oe Tee 
as ie he She yet k ss LT 17.2 Eee ae 
18 Se (OS gs | eee in | 14.3 1574 
Dee WE os Ab GO. to, 3 . 24 ll «deh = 
lbs oz. dwts oz <dwts. grs. lbs. oz dwts. grs. 
10 6 Osh Male Beets ld, Sj iieeres 6o 
13 : PPR wie M1 2 Oi aia 1s 
“Ags 0 eae 5. 15 7 1 a BY po beeee aL 
4a) ME AS (ey ee 3 3 7 9.16 


60 


yds. ft. : yds. in. m. fur. po. 
13.. . 5 ie A Says Coa ila 16,3702. 5 » 30 
o (om eee DO eee Rua.) 17 
(rn Ey DO ere 46... 2 
Lf . oc ee 13 (2 eee 18.0. 27 
sq. yds. sq. ft. sq. in. ' sq. yds. sq. ft. sq. in. sq. yds. sq. ft. sq. in. 
17° De ae iy € et alae aaa j- Ge 40. 
ima fesees 34 OS Be oO. 8 .. 64 
3/7 . Goo 30.8. 84 adie. Ti 
29 457381 154.6. 16 51. 5 . 130 
Ao Rie A?” ae RP. 
19. 65 Ree es Ads A al fai a>. 4 
16° < Tear 63.3. 34 Sy, i. 39 
92... 22.25 Te eee B..3:, 27 
19°. 3.30 an. 2... 64 ..°1 . 33 
gal. qt. pt. qrs. bus. pk. qrs. bus. pk. gal. 
22. rs ar ee | Bose. pg aOR te. a. 
lis 22.80 294..5.2 O+°0.. 9 .-0 
BYR ee OF i Zeal es 0... 2 
19 = 2a 20.4.3 148.4,.,3.1 
m, . fur-s> pos eva: = it. in. ac. re po. = aqvyd. 
295. Tai. 26. 17... 23-35... 20 
18, Seed). 7 9, 45> 87°. 19 
6. Bee tae 23) 10 143 7385 10 14 
27. Bicoeee, 2, 7 169°, 242 .. 29 
EXAMPLES III. M. 
Subtract 
1, 5d. 16hrs. 22 min. from 11d. 18 hrs. 10 min. 
2. 15d.17 hrs. 13 min. 42 secs, from 31 d. 9 hrs. 11 min. 40 secs. 
3. 5cwt. 1 qr. 131bs. from 7 cwt. 2 qrs. 11 lbs. 
4, 6lbs. 10 0z. 11 drs. from 16 lbs. 9 oz. 5 drs. 
5. 7tons 13cwt. lqr. 15lbs. 12 oz. from 
. 10 tons 11 cwt. 2 qrs. 7 lbs. 10 oz. 
6. 3lbs. 402. 10 dwts. from 9 lbs. 1 oz. 5 dwts. 
7. 11 Ibs. 90z. 16 dwts. 21 grs. from 24 Ibs. 5 oz. 10 dwts. 
8. 5yds. 1 ft. 10in. from 10 yds, 
9.. 17 yds. 2 ft. 1lin. from 29 yds. 1 ft. 4in. 
10. 6 miles 3 fur. 164 yds. from 17 miles 1 fur. 150 yds. 
ll. 6sq.yds. 7 sq. ft. 100 sq. in. from 18 sq. yds. 3.sq. ft. 17 sq. in. 
12, 118sq. yds. 6sq, ft. 112sq. in. from 215 sq. yds. 3sq. ft. 84sq. in. 
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ft. 
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3A; PR loo rome Aa L.B..10 P. 

117 A. 1 R. 35 P. from 215 A. 29 P. 

5 gals. 2 qts. 1 pt. from 9 gals. 1 qt. 

23 qrs. 4 bus. 2 pk. from 71 qrs. 3 bus. 1 pk. 

8 miles 6 fur. 24 po. 3 yds. from 19 miles 2 fur. 11 po. 1 yd. 

2 mi. 4 fur. 17 po. 4 yds. 2ft. from 7 miles 3 fur. 5 po. 1 yd. 1 ft. 
3.A.2R.17P. 15 Sq. Yds. from 16 A. 1 R. 10 P. 78q. Yds. 
17 A. 2R. 31 P. 25 Sq. Yds. from 31 A. 3R. 15 P. 108q. Yds. 


EXAMPLES III. N. 


Multiply 


5 hrs. 10 min. 33 secs., (i) by 5, (ii) by 7, (aii) by 9. 

5 cwt. 1 qr. 14 lbs., (i) by 7, (a1) by 8, (aii) by 9. 

6tons 17 cwt. 2qrs. 8lbs. 60z. 5drs., (i) by 4, (ii) by 6, 
(iii) by 9. 

8 lbs. 10 oz. 15 dwts. 20 grs., (i) by 5, (ii) by 7, (iii) by 12. 

10 yds. 1 ft. 7in., (i) by 8, (ii) by 11, (111) by 12. 

8 miles 3 fur. 215 yds., (i) by 5, (ii) by 8, (111) by 12. 

15 sq. yds. 7 sq. ft. 100 sq. in., (i) by 6, (ii) by 11. 

13 A. 2R. 17 P., G) by 10, (ai) by 12. 

16 qrs. 3 bus. 2 pks., (i) by 5, (a1) by 11. 

3 gals. 2 qts. 1 pt., (i) by 5, (ii) by 7. 

3d. 17hr. 10min. 15 sec., (i) by 35, (ii) by 45. 

15 tons 12 cwt. 1 qr. 16 lbs., (i) by 42, (ii) by 72. 

8 lbs. 11 oz. 15 dwt. 18 grs., (i) by 49, (ii) by 84. 

3 yds. 2 ft. 10 in., (i) by 44, (ii) by 132. 

5A. 2R. 15 P. by 350. 

8 qrs. 5 bus, 2 pk. by 420. 

12 d. 13 hrs. 14 min, 12 secs. by 65. 

5 tons 7 ewt. 1 qr. 15 lbs. by 94. 

3 lbs. 402. 12 dwts. 12 grs. by 124. 

8A. 3R. 15 P. by 327. 
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21. 15sq. yds. 7 sq. ft. 82sq. in. by 1212. 

22. 6tons 15 cwt. 1 qr. 7 lbs. 3 oz. by 2341. 

23. 2bs. 4 oz. 16 dwt. 18 grs. by 3124. 

24. 1m. 2fur. 15p. 4yds., (i) by 5, (ii) by 9. 

25, 3A.2R. 25 P. 168q. Yds., (i) by 8, (ii) by 12. 
26. 3m. 5 fur. 23 p. 2 yds. 1 ft. (i) by 25, (ii) by 55. 
27. 3A.2R.15P. 20 Sq. Yds. 4 Ft. by 30. 

28. 5m. 3 fur. 14p. 2 yds. by 1314. 


EXAMPLES III. 0. 
Divide 
1, 22d. 1 hr. 12 min. by 6. 2. 37 cwt. 3 qrs. 7 lbs. by 7. 
3. 44]bs. 2 oz. 8 drs. by 8. 4, 52lbs. 1002. 13 dwts. by 9. 
5. 153 yds. 2 ft. Lin. by 11. 6. 95A.1R. 24P. by 12. 
7. 185 lbs. 8 oz. 17 dwts. by 54. 8, 123d. 10hrs. 45 min. by 50. 
9. 1052 yds. 1ft. by 132. 10, 251 A.3R. 13 P. by 121. 
11. 19 tons 14 cwt. 26 lbs. 4 oz. 12 drs. by 500. 
12, 214 tons 11 cwt. 3qrs. 14 lbs. by 196. 
13. 12 tons 3 cwt. 1 qr. 25 lbs. by 37. 
14, 309 tons 12 cwt. 2 qrs. 19 lbs. by 47. 
15. 10 tons 6 cwt. 3 qrs. 10 Ibs. 15 oz. by 57. 
16, 37 yds. 2 ft. 3in. by 151. 
17. 35 tons 2 cwt. 20]bs. 2 oz. by 289. 
18. 279 qrs. 5 bus. 1 pk. 1 gal. 3 qts. by 253. 
19, 61 tons 1 cwt. 3qrs. by 2896. 
20. 24m, 58 yds. 2 ft. 4in, by 1234. 
21. 36m. 4 fur. 23 po. 3 yds. 1 ft. 6 in. by 10. 
22, 208 A. 3 R. 118q. Yds. by 12. 
23, 55m. 7 fur. 26 po. Lyd. 1 ft. by 43. 
24, 298 A. 2R. 31 P.18 Sq. Yds. 2 Ft. 108 In. by 73. 
25. On the different days of a certain week a tradesman took 
£5. 6s. 1ld., £4. 19s. 6d., £4. 17s. 9d., £5. 1s. lld., £5. 7s. 8d., 


and £13. 17s. 9d., respectively. What was the total amount for 
the week, and what was the average daily amount ? 


[The average (or the mean) of any number of quantities is that 
quantity which when taken as many times as there are quantities 
will give the same total amount. The average is therefore found 
by adding all the quantities and dividing the sum by the number 
of the quantities, ] 
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26. The heights of 5 boys are 4ft.9in., 4ft. 1lin., 5 ft., 
5 ft. 3in., and 5ft. 6in., respectively. What is their average 
height ? : 

27. The weights of the men in a boat are 9st. 12lbs., 
10st. 3lbs., 10st. 10 lbs., 11st. 1]b., 11st. 13lbs., 12st. 2lbs., 
12st. 10lbs., and 11 st. 9lbs. What is the average weight of the 
men ? 


EXAMPLES III. P. 


1. Divide 2 tons 5 cwt. by 9 cwt. 

2. Divide 6 oz. 10 dwts. by 13 dwts. 

3. Divide3 A.2R.10P. by 19 P. 

4, Divide 2 qrs. 4 bus. 1 pk. by 2 bus. 1 pk. 

5, How many pieces each 3yds. 1 ft. long can be cut from 


a rope whose length is 180 yards? 


6. A wheel revolves once every 2m. 15secs.; how many 
times does it revolve in 1 hr. 48 m. ? 

7. The circumference of a tricycle wheel is 12 feet, how 
many times does the wheel turn round in a journey of 10 miles? 

8, A field of 12 A. 2 R. 35 P. is divided into allotments each 
containing 1 R. 15 P. How many allotments are there? 

9, A man’s average step is 2ft. 1lin. How many steps does 
he take in walking 34 miles? 

10. How many jars, each containing 2 gals. 3 qts. 1 pt. can 
be filled out of a cask containing 46 gallons ? : 

11. How many rails, each weighing 4 cwt. 1 qr. 141bs., can 
be made out of 61 tons 2 qrs. 14lbs. of iron? What will each 
rail cost at 14d. a lb.? 

12. How many times does 2 miles 76 yds. contain 14 yds. 1 ft. 
6 in.? 

13, Each of a certain number of articles weighs 1 qr. 14 lbs. 
1oz., and the total weight is 2 tons 10cwt. Zqrs. 22 lbs. 7 oz. 
How many are there? 

14. How many times is 36lbs. 30z. 3dwts. contained in 
543 lbs. 11 oz. 5 dwts.? 

15. How many bullets each weighing 2} 0z. can be made 
from a quantity of lead weighing 7 cwt. 1 qr. 13 lbs.? 

16. A sovereign weighs 123 grains; how many can be made 
out of 3lbs. 5 oz. of standard gold? 
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MISCELLANEOUS EXAMPLES IL. 


1. A certain chapter of a book begins at the top of the 357th 
page and ends at the bottom of the 435th page. How many 
pages are there in the chapter ? 


2. Find the number nearest to 1000 which is exactly divisible 
by 39. 


3. Shew that there are the same number of farthings in 
£59. 12s. 13d. as there are lbs. in 25 tons 10 cwt. 3 qrs. 19 lbs. 


4, A man bought a silver tea set weighing 5 lbs. 8 oz. for 
5s. 6d. an oz., and sold it for £30. How much did he gain ? 


5. The circuit of a racing path is 137 yards 1 ft. 6in.; how 
many times must a bicyclist go round in order to complete 
5 miles ? . 


6. What number subtracted eighty-eight times from eighty 
thousand and eighty will leave eighty-eight as a remainder ? 


7. Multiply, in three lines, 61795 by 2880729. 


8, Exactly 20 years ago a man was four times as old as his 
son, whose present age is 28. What is the present age of the 
father ? 


9. How many pounds Troy are there in 144 pounds Avoir. ? 


10. How many payments of 14s. 11d. can be made out of 
£89. 2s. 61d. 2 


11. Multiply three thousand and fifty-seven by two thousand 
four hundred and sixty-eight, and divide the product by three 
thousand seven hundred and two. 


12. A certain number was divided by 35 by ‘short’ divisions; 
the quotient was 72, the first remainder was 2 and the second 
remainder was 6. What was the dividend ? 


13. A grocer buys 572 pounds of tea at 1s, 93d. a lb., and sells 
at 2s. ld. alb. What does he gain by the transaction ? 


14, Shew that, if the price in shillings of 1 ewt. of goods be 
multiplied by 3 and divided by 7, the result will be the price in 
farthings of 1 lb. of the goods. 


15. A person’s income for 1888 was £38. 10s. a calendar 
mouth, and he spent £1. 4s. 73d. a day ; how much had he left 
at the end of the year ? 
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16, A certain number divided by 243 gives quotient 1306 and 
remainder 92. Find the number. 


17. What is the greatest and what is the least number of 
three digits which is exactly divisible by 31? 


18. What day of the year was July 20th, 1891 ? 


19. How many half-pint glasses of ale can be drawn from a 
barrel containing 36 gallons (allowing nothing for waste); and 
what will be the whole profit got by retailing the ale at three 
half-pence a glass, the original cost being fourteen pence a 
gallon ? 


20. How many plots each containing 2r. 16 p. 8 sq. yds. are 
there in 10a. 36 p. 15 sq. yds. ? 


21. The successful candidate at an election had a majority of 
572 over the unsuccessful candidate ; and 6920 votes were given 
altogether for the two candidates. How many did each get ? 


22. How many days would it take to count three million 
sovereigns, counting 100 a minute and going on for 10 hours 
every day ? 

23. Reduce 14058 inches to poles. 

24, <A grocer buys 6 tons 15 cwt. of sugar at £1. Os. 6d. a cwt., 
and sells the sugar at 24d. a lb. How much does he gain by the 
transaction ? 

25. How many rings each weighing 4dwts. 18 grs. can be 


made from a mixture of 1 lb. 100z. 1 dwt. 18ers. of pure gold 
with 7 oz. 7 dwts. 6 grs. of alloy ? 


26. Express 99, 564, 1749 and 6259 by means of Roman 
numerals, 


27, What number multiplied by 51 will give the same product 
as 2431 multiplied by 171 ? 


28. Find the greatest and least numbers of six digits which 
are exactly divisible by 789. 


29. How many francs each worth 93d. are equal to 
£15. 17s. 44d. ? , 


30. A bill of £9. 8s. 10}d. has to be paid by several persons 
in equal shares ; and it is found that 14 of them have to pay 
altogether £3. 11s. 54d. How many are there to share the whole 
cost ? 


S. AR. a 
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31. The sum of two numbers is 9269 and their difference is 
2581 ; what are the numbers ? 


32. Find the final remainder after subtracting 3175 as many 
times as possible from ten millions. 


33. 22 yards in 5 seconds is how many miles in an hour ? 
34, Divide £1468. 16s. 3d. by 426. 


35. Two pieces of cloth of the same length cost £11. 3s. 6d. 
and £14. 8s. respectively ; and the price of the first was 6s. 21d. 
a yard. How many yards were there in each piece, and what was 
the price per yard of the second piece ? 


36. Add together fourteen hundred and seventeen, four thou- 
sand eleven hundred and nine, six million fifteen thousand, and 
eighteen million twelve hundred and nineteen. 


37. What is the least number which must be added to ten 
million in order that the sum may be exactly divisible by 365? 


38. <A train is going at the rate of 30 miles an hour; how 
many feet would it go in a second ? 


39. A silver tankard weighs 350 oz. Troy; what is its weight 
ADO Osa wa 


40. A sum of £50. 7s. 5d. is to be equally divided among the 
boys of a certain school, and it is found that each boy will get a 
half-sovereign, a half-crown, a sixpence and a penny. How many 
boys are there in the school ? 


41, From the difference between 16391 and 4787 take the sum 
of 3509 and 1976. 


42. A man bought 374 eggs at 2 a penny, and some others at 
3 for twopence, and he paid altogether £1. 9s. 1ld. How many 
did he buy at 3 for twopence ? 


43, If telegraph posts be placed 14 p. 3 yds. apart, how many 
will there be in a mile ? 


44, An estate is planted with 472 young trees at a cost of 
£1, 28. 9d. a dozen. What is the whole cost ? 


45. Into how many lots can 57 tons 5ewt. 1 qr. 7 lbs. be 
divided so that each lot is 1 ton 12 ewt. 2 qrs. 25 lbs. ? 


CHAPTER IV. 


MEASURES. MULTIPLES. PRIME FACTORS, 
G. Cote De LC, M. 


76. A Factor, or a Measure, of a number is any 
number which divides it exactly. 
Thus 2, 3, 4, 6, 8, 12, 24 are factors of 24, 


A Multiple of a number is the product of that 
number and any number whatever. Or, a multiple of 
a number is any number which is exactly divisible by it. 


Thus 6x1, 6x 2, 6x 6, 6x 300, &., that is 6, 12, 36, 1800, &c., are 
all multiples of 6. 


It will be seen at once that a number has a limited number of 
factors, but an unlimited number of multiples. 


Note. Throughout the rest of this chapter divide 
will be used to mean divide without remainder. 


77. A Prime number is a number which is not 
divisible by any number except itself and 1. A prime 
number is often called a prime. 

Thus 2, 3, 5, 7, &c. are primes. 


Every number which has other factors beside itself 
and unity is called a composite number. 
Thus 4, 6, 8, 9, &c. are composite numbers. 


Two numbers which cannot both be divided by any 
number (except unity) are said to be prime to one 
another, and each is said to be prime to the other. 


Thus 4 and 9 are prime to one another; they are, however, both 
composite numbers. 


5—2 
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78. The following simple conditions of divisibility 
will be found to be useful. 


(i) A number is or is not divisible by 2 or by 5 
according as the number expressed by its last digit is 
or is not divisible by 2 or by 5 respectively. 


Thus all numbers which end in 0, 2, 4, 6, or 8 are divisible by 2, 
and those which end in 1, 3, 5, 7, or 9 are not divisible by 2. 


Also all numbers which end in 0 or 5 are divisible by 5, and no 
other numbers. 


Numbers are called Even or Odd according as they 
are or are not divisible by 2. 


(11) A number is or is not divisible by 4 or by 25 
according as the number expressed by its last two digits 
is or is not divisible by 4 or by 25 respectively. 

Thus, we can see without trial that 67215736 is divisible by 4, by 
using 36 as a test. 

(i111) A number is or is not divisible by 8 or by 125 
according as the number expressed by the last three 
digits is or 1s not divisible by 8 or-by 125 respectively. 

(iv) A number is or is not divisible by 8 (or by 9) 
according as the sum of its digits is or is not divisible 
by 3 (or by 9). 

The sum of the digits of the number 56174154, namely 
5+64+14+74+441+45+4 is 33; 


and 33 is divisible by 3, but is not divisible by 9. Thus the num- 
ber 56174154 is divisible by 3 but not by 9, 


(v) A number is divisible by 11 when the differ- 
ence between the sum of the first, third, fifth, &e. digits 
and the sum of the second, fourth, sixth, &e. digits is 
zero or a multiple of 11, and not otherwise. 

Thus 3572129 is seen to be divisible by 11 since 9+1+7+8 differs 

from 2+2+5 by 11. 

EXAMPLES IV. A. 


Which of the numbers 2, 4, 8, 3, 9, 5, 25, 125, 11 can be seen 
by inspection to be factors of 


1. 964. 2, 225, 3. 1925. 4. 7326. 
Dd. 6975. 6. 4125. 7. 94680. 8, 29304. 
9. 76164. 10, 49125. ll. 307890. 12. 264792. 
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79. The following are important general theorems: 


I. Every divisor or factor of each of several 
numbers is a divisor of thevr swm. 


_ If, for example, each of several numbers is divisible by 12, then 
each can be arranged in groups of twelve, and therefore their sum 
consists of a certain number of twelves. Similarly for any other 
divisor. 

Il. very divisor of a number is a divisor of any 
multiple of that number. 


If, for example, any number is divisible by 12, it can be arranged 
in groups of twelves, and so also can any number of repetitions of 
the number, 


Ill. very divisor of two numbers is a divisor of 
the sum or of the difference of any multiples of the 
numbers. 

If, for example, two numbers are both divisible by 12, they can both 
be arranged in groups of twelves, and so also can any multiples 
of either. These multiples can then be added together, or one 
can be taken from the other, without taking to pieces any of the 
groups. 

To make the above theorems quite clear to a beginner 
it would be well to have actual counters to deal with, 
which could be tied up by twelves in bags or bundles. 
The pupil would then see that the different additions 
and subtractions could be performed without wndoing 
any of the bags or bundles, and therefore the final result 
must be a certain number of twelves. 


*80. The different tests of divisibility given in Art. 
78 can be proved as follows: 


To prove (i). Excluding the unit’s digit, the remaining digits 
of any number represent so many tens. Now 10 is divisible 
by 2 (or by 5), and therefore any multiple of ten is divisible by 2 
(or by 5). 

Hence, if the unit’s digit of a number is divisible by 2 (or by 5) 
the number itself is divisible by 2 (or by 5). 

For example 7534 is 753 tens+4. Now 753 tens is a multiple 
of 2 (or of 5), and 4 is a multiple of 2 (but not of 5), Therefore 
7534 is a multiple of 2 (but not of 5). 
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(ii) Excluding the two last digits, the remaining digits of any 
number represent so many hundreds. Now 100 is divisible by 4 
(or by 25), and therefore any number of hundreds is divisible by 4 
(or by 25). 

Hence, if the number represented by the last two digits of any 
number be divisible by 4 (or by 25), the whole number must be 
divisible by 4 (or by 25). 


Similarly, any number is divisible by 8 (or by 125) if the 
number formed by the last three digits is divisible by 8 (or by 125), 
(iv) Consider, for example, the number 3576. Since 10=9 +1, 
100=99+1, 1000=999+1, &c., we have 
3000=999 x 3+1x3=a multiple of 9+3, 
500= 99x5+1x5=a multiple of 9+5, 
70= 9x7+1x7=a multiple of 9+7, 
C= 6. 
Hence, by addition, 
3576=a multiple of 9+ the sum of the digits 3, 5, 7, 6. 


Thus the difference between the number 3576 and the sum of its 
digits is a multiple of 9 (and therefore also of 3); and hence the 
number is divisible by 9 (or by 3) when the sum of its digits is 
divisible by 9 (or by 3). 


The above proof is clearly applicable to any number whatever. 
(v) Consider, for example, the number 742543. 
Since 10=11-1, 100=994+1, 1000=990+11-1, 
10000=9999+1, 100000=99990+ 11-1, &c., 


and since 99, 9999, 999999, and all other numbers which are 
made up of an even number of nines are clearly divisible by 11, it 
follows that 


10=a multiple of 11-1, therefore 40=a multiple of 11-4. 


100 rites: Fe NP eR 500 set ae een. +5. 
LOD me ea vk 2 Re Bane | 2000 St reciceate:., - — 2. 
LOQDO vase aa. y. = of Re 40000 = Wise ee Se: +4, 
100000 = 5 Gaeeacas am Dis nityes TOQ000 = csee otk ek. —7. 
Also S= 3. 


Hence, by addition, 
742543 =a multiple of 11 plus 383-445-244 -7. 


Hence in order that 742543 may be a multiple of 11 the 
difference between 3+5+4 and 4+2+47 must be zero or a 
multiple of 11, which is not the case. 


PRIME NUMBERS. Avia 


81. The Sieve of Eratosthenes. The different 
prime numbers can be found in order by the following 
method, called the Sieve of Eratosthenes. 


Write down in their natural order the numbers from 1 to any 
~ extent that may be required: thus 


doe ee By. 6, x Teens age, LO, 

Tt; geese nts ABs 16, LIBS Ae 20; 

Si, i eo, (Oa, Ob... 26,, 27; 28,29; 30, 

81 ae cede 2 85, BG, BT} BBP 98, A0, he. 
Now take the first prime number, 2, and over every second 
number from 2 place a dot: we thus mark all the multiples of 2. 
Then, leaving 3 unmarked, place a dot over every third number 
from 3: we thus mark all multiples of 3. The number next to 3 
left unmarked is 5; and, leaving 5 unmarked, place a dot over 


every fifth number from 5: we thus mark all multiples of 5. 
And so for multiples of 7, &c. 


By proceeding in this way all multiples of the prime numbers 
2, 3, 5, 7, &c. are struck out; also multiples of all composite 
numbers are necessarily struck out at the same time, for ex- 
ample all multiples of 6 are struck out as being multiples of 
either of its prime factors 2 or 83. Hence all the numbers which 
are left unmarked are primes, for no one of them is divisible by 
any number (except unity) which is smaller than itself. 


We can thus find in order as many prime numbers as we 
please. 


The primes less than 100 will be found to be 
L. 97, Bo, 7, 11, 13, 17, 19, 23; 29,781, 37, 41, 
43, 47, 58, 59, 61, 67, 71, 73, 79, 83, 89 and 97. 


82. To find whether a given number is or is not 
a prime, we have only to see whether it is divisible by 
any one of the prime numbers, 2, 3, 5, 7, &c. 


Ex. 1, Is 233 a prime number? 


By trial it will be found that 233 is not divisible by 2, or by 3, 
or by 5, or by 7, or by 11, or by 13, or by 17. Now it is not 
necessary to try any other primes, for 233--17 gives a quotient 
less than 17; if therefore 233 were divisible by a prime greater 
Ahan 17, the quotient would be less than 17, and 233 would 
be divisible by this quotient, that is by a number less than 17, 
which we know is not the case. Hence 233 is a prime number. 
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83. Resolution into prime factors. 


The following examples will suffice to shew how to 
express any number whatever as the product of factors 
each of which is a prime. 

The method is applicable to all numbers however large, provided 
we find as many prime numbers as may be necessary by means 
of the ‘sieve’; the method would however be extremely tedious 
in the case of a very large number, 

Ex. 1. Express 28028 as the product of prime factors. 


The number is divisible by 2, and 28028=2x 14014; then again 
14014 is divisible by 2, and we have 28028=2x2x 7007. Since 
7007 is not divisible by 2, we pass on to the next prime. By 
inspection 7007 is not divisible by 3 or by 5; we therefore pass 
on to the next prime, namely 7. Then 28028=2x2x7x 1001. 
By trial 1001 is divisible by 7; and we have 

28028 =2x2x7x7x 143. 


Finally we find that 1483=11x13. The work would be written 
28028 = 2 x 14014=2 x2 x 7007=2x2x7x 1001 
=2x2x7x7x148=2x2x7x7x11x 13. 

Kix. 2, Find the prime factors of 3978. 


The number is divisible by 2, and we have 3978=2x 1989. 
Then 1989 is divisible by 3, and we have 3978=2x3x 663. 
Again 663 is divisible by 3, and we have 3978=2x3x3x 221. It 
will be found that 221=13x17. Hence 3978=2x8x3x13x17. 


EXAMPLES IV. B. 


Express the following numbers as the product of prime 
factors : 


6, 9, 10, 15, 24, 30, 36, 39, 45, 48. 
49, 50, 54, 60, 68, 70, 75, 77, 81, 86. 

100, 105, 120, 130, 136, 148, 154, 156. 

184, 196, 273, 275, 364, 391, 525, 585. 

350, 459, 715, 728, 750, 792, 825, 999. 

1092, 2618, 6611, 3885, 3731, 51051, 74613, 462462, 
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GREATEST COMMON MEASURE. 
84. A common measure, or common factor of 
two or more’ numbers is a number which exactly divides 
each of them. 


Yor example, 2, 3 and 6 are common measures of 18 and 24, 


GREATEST COMMON MEASURE. TS 


The greatest common measure [written G.c.M.] 
of two or more numbers is the greatest number which 
exactly divides each of them. . 

Thus, 6 is the greatest common measure of 18 and 24. 


85. When numbers are expressed as the product 
of prime factors, their G.C.M. can be seen by inspection. 


Consider, for example, the numbers 
2x2x2x38x3xl1l and 2x2x2x2x3x7x13. 

Here we see that 2 and 8 are the only prime factors which are 
common to the two numbers; we see also that 2x 2x2 is the 
highest power of 2, and that 3 is the highest power of 3 which is 
common. 

-Hence the g.c.mM. is 2x2x2x3. 


Again, to find the ¢.c. m. of 720 and 1080. 


Since 720=2x2x2x2x3x3x5,and1080=2x2x2x3x3x3x 5; 
we see that the g.c.m. is 2x2x2x3x3x5=23 x 3?x 65. 


EXAMPLES IV. C. 


Find the G.c.M. of 


. 12 and 18. and 25. / .-3. 30 and 42. 


1 lee 

4, 18 and 30. 5. 60and 84. v 6, 54and 90. » 

7. 45 and 105. 8. 72 and 90. 9. 126 and 315. 
10. 189 and 273. 11. 132 and 252. 12. 315-and-357, 
13; 693 and 819. 14. 792 and 924. 15. 891 and 1221. 
16. 48, 60 and 72. 17. 72,108 and 180. 
18. 264, 360 and 600. 19. 630, 756 and 1155. 


86. We must now shew how to find the G.c.M. of 
two numbers without first gomg through the trouble- 
some process of expressing the numbers as the product 
of prime factors. 

The method depends on the following theorem, 
proved in Art. 79: 

Any common factor of two numbers is also a factor 
of the sum or of the difference of any multiples of the 
numbers. 

Suppose that we have two numbers whose G.C.M. is 
required. 
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If we divide the greater number by the smaller; 
then, by the nature of division, 


(1) the remainder is equal to the difference between 
the greater number and some multiple of the smaller ; 


also (ii) the greater number is equal to the sum of 
the remainder and some multiple of the smaller. 


From (1) it follows that any common factor of 
the original numbers is a factor of the remainder, 
and therefore is a common factor of the remainder 
and the smaller number. 


And, from (ii) it follows that any common factor 
of the remainder and the smaller number is a 
factor of the greater number also, and therefore is a 
common factor of the two original numbers. 


The G.C.M. of the two original numbers 
must therefore be the same as the G.C.M. of the 
smaller number and the remainder. 


Thus the problem of finding the G.co.m. of the two 
original numbers is reduced to that of finding the G.c.M. 
of the smaller number and the remainder. 


Ex. 1. Find the a. c. . of 3663 and 5439. 
First divide the greater by the less 
3663 ) 5439 (1 
3663 
1776 
Hence the a. c. m. required is the same as the a.c.m. of 1776 and 
3663. Divide the greater of these by the less. 
1776 ) 3663 ( 2 
3552 
lll 
The problem is now reduced to finding the a. c. m. of 111 and 1776. 
Again divide 
111 ) 1776 (16 
111 
666 
666 
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Thus 111 is a factor of 1776, and therefore 1 is the c.c.m. of 
111 and 1776. 


But the a.c. m. of 111 and 1776 is the a. c. M. required. 


-The successive divisions are usually written down in the more 
compact form 


3663 ) 5439 (1 
3663 
1776 ) 3663 (2 
3552 
TTI). 1776416 
111 
666 
666 


Ex. 2. Find the e.c. m. of 311 and 3381. 


311) 331 (1 
Lat 
20) B11 (15 
20 
111 
100 


4h) 20:(1 
11 


Here the a. o. m. of 311 and 331 is the same as the a. o, m. of 1 and 
2, so that the numbers are prime to one another. 


In this example it would be a great waste of time to proceed to the 
end; for the a.c.M. required is the a. c. m. of any divisor and the 
corresponding dividend, and as soon as it is obvious that one 
such pair have no common factors it is not necessary to proceed 
further, Now the only prime factors of 20 are 2 and 5, and by 
inspection neither of these is a factor of 311. 


Note. The Greatest Common Measure is some- 
times called the Highest Common Factor [H. ¢. F.]. 
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EXAMPLES IV. D. © 


Find the G.c.m. (or H.c. F.) of 


1.. 221 and 247, 2. 357 and 391. 3. 899 and 1073. 
4, 663 and 923. 5. 1517 and 1927. 6. 1785 and 2485. 
7. 3499 and 3953. 8. 4899 and 5893. 9. 9709 and 22849, 

10. 11663 and 12091. ll. 17947 and 29737. 

12. 11453 and 12961. 13. 3834038 and 4169594. 

14. 132038 and 369792. 15. 5411728 and 10902416. 


87. To find the G.c.M. of three or more numbers, we 
have only to find the G.c.M. of the first two numbers : 
then the G.c.m. of this result and the third number ; 
and so on. 

Ex. Find the a.o. m. of 286, 338 and 585. 
The a.c.m. of 286 and 338 will be found to be 26. Then the 

G.C.M. of 26 and 585 will be found to be 13. 

EXAMPLES IV. &.. 

Find the G.c.m. of 
1. 165, 198, 249. 2. 312, 429, 572. 3. 222, 370, 550. 

4, 2387, 2821, 4433. 5. 3157, 3321, 4059. 6, 4732, 5824, 6643. 
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88. A common multiple of two or more numbers 
is a number which is exactly divisible by each of them. 


For example, 200 is a common multiple of 20 and 25, 
The least common multiple [written 1. C.M.] of 


two or more numbers is the least number which is 
exactly divisible by each of them. 


For example, 100 is the least common multiple of 20 and 25, 
89. When numbers are expressed as the product 
of prime factors, their L.c.M. can be seen by inspection, 
Consider, for example, the numbers 


4x2x2x3x5, 2x2xBxBx7, 8xbx5x5x1l. 
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Here we see that a common multiple must contain the prime factors 
2, 3, 5, 7 and 11. Also a multiple of the first number must 
contain the third power at least of the factor 2; a multiple of 
the second must contain the second power at least of the factor 3; 
a multiple of the third number must contain the third power at 
least of the factor 5; and we must also have the first power at 
least of the factors 7 and 11. 


The least common multiple must therefore be 
Fx Ax 2Bxaxox5x5xdox X11. 


From the above example it will be seen that the u.c. M. of two or 
more numbers is the continued product of all the different prime 
factors which occur in the different numbers, each prime factor 
being taken to the highest power in which it occurs. 


Ex. Find the u.c.m. of 105, 126 and 196. 
The numbers are 3x5x7, 2x3x3x7,2x2xT7x7. 
Hence the u.c. M. is2x2x3x3x5x7x 7=8820. 


90. The usual method by which the L.c.M. of 
numbers is found is as follows: 


Having written the numbers in a row, first strike out any numbers 
which are factors of any of the others (for every multiple of a 
number is a multiple of any factor of that number). Then divide 
by any prime number which divides at least two of the numbers, 
and put the quotients below those numbers which can be divided, 
and bring down all those numbers which are not divisible by that 
prime. Operate on the second row in the same manner as on the 
first, and go on until a row is arrived at in which no two numbers 
have any common factor. Then the u. 0. M. is the continued product 
of all the divisors and all the numbers left in the last row. 


Thus, to find the u.c. mM. of 2, 5, 15, 24, 25, 30, 36. 
The process is written as under 
2)%, §, 45, 24, 25, 30, 36 
2)12, 25, 15, 18 
3) 6, 25, 15, 9 
9, 25, 3%, 3 
Hence the u. c.m. is 2x 2x 3x2 x 25x 3=1800. 


First 2, 5 and 15 are struck out since each is contained in one or 
other of the remaining numbers. We then divide by 2, the 
lowest prime which divides more than one of the numbers; we 
then again divide by 2, and then by 3. In the fourth row 5 is 
struck out because it is a factor of 25, and no prime will divide 
more than one of the remaining numbers in that row. 


The reason the u. ¢.M. is given by the above process is that the 
i. c. M. of the numbers in the first row=2 x L. c. M. of the numbers 
in the second row; and so on to the end. 
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EXAMPLES IV. F. 
Find the t.c.M. of 


1, 12, 16. 2, 20, 25. 3. 25, 30. 4, 8, 12, 20. 

5. 6, 8, 12. 6. 15, 20, 30. 7. 30, 45, 54. 

8, 10, 14, 35. 9, 6,12, 18,63. 10. 9, 36, 45, 81. 
i341, 18; 33; 36: 12, 25, 27, 33, 55. 

13. 16, 20, 22, 33, 36. 14, 3, 4, 10, 12, 14, 16, 18, 

15, 3, 14, 12, 56 and 28. 16. 16, 18, 20, 24, 30, 36. 

17. 12, 15, 18, 21, 25, 35, 210. 18 12, 42, 49, 54. 

19. 30, 35, 42, 60, 72. 20. 18, 54, 90, 102, 120, 144. 


91. .To find the t.c.mM. of numbers which cannot 
be readily resolved into factors, we must first find the 
G.C.M.. 

For example, to find the v.c.m. of 4592 and 5371. 


The a.c.m. will be found to be 41. And by division 
4592=41 x 112 and 5371=41 x 131. 


Hence, as ‘12 and 131 are prime to one another, the tu. c. m. is 
4l x Ti? 13h. 


It should: “be noticed that the L. o.m. x a. ¢.m.=41 x 112 x 41 x 181 
p = product of the numbers. 


--To find the L.c.M. of more than two numbers we 
can find the L.c.m. of two of the numbers, and then 
the L.c.M. of this result and of the third number, and 
so on to the end. 

EXAMPLES IV. G. 
Find the Lt. c. M. of 


1, 357, 391. 2. 851, 943. 3. 3497, 4085. 
4, 4899, 5893. 5. 165, 198, 249. 6. 312, 429, 572. 
7. 360, 1350, 1500. 8, 195, 546, 286. 


9, 420, 630, 1050 and 1470. 10. 1365, 2288, 2640. 


92. To find the G.c.M. and L.c.M. of concrete 
quantities, 
Kx. 1. Find the c.c.m. of 4 yds. 10 in, and 5 ydg? 2 in. 


First express both quantities in terms of the common unit inches; 
then we have 154 inches and 182 inches. Now the a. o. m. of the 
numbers 154 and 182 will be found to be 14. Hence 14 inches 
is the greatest length which is exactly contained in both the 
given lengths, that is 14 inches is the a. o. m. required. 
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Ex. 2. To find the u.c.m. of 4yds, 10in, and 5 yds. 2 in. 
Here we have to find the smallest length which is amexact multiple 


of both the given lengths. 


Reduce the given lengths to a common unit, namely inches; then 


we have 154 inches and 182 inches. 


It will be found that 14 x 11 x 13=2002 is the x. o. m. of 154 and 182. 


Sort 


OONAH 


10. 


Hence the u. c. M. required is 2002 inches=55 yds. 1 ft. 10 in. 


EXAMPLES IV. H. 


Find the c. c. M. and the L. c. M. of 


9s. 1d. and 2s. 11d. 2, 3s. 4d. and 5s. 4d. 

8s. 2d. and 12s. 10d. 4, 16s. 3d. and £1. 35,-B@ tex 
7 ft. and 12 ft. 10 in. fs 

2 yds. 2 ft. 3in. and 3 yds. 1 ft. 1 in. 

1 cwt. 2 qrs. 12 Ibs. and 2 ewt. 1 qr. 3 lbs. 
1 cwt. 2 qrs. 21 Ibs. and 1 ewt. 1 qr. 4 lbs. 
5 gallons 2 qts. 1 pt. and 8 gallons 1 pt. 
6s. 5d., 10s. 1d. and 11s. 11d. 


MISCELLANEOUS EXAMPLES IIL. - 


1. Divide the product of 8978 and 55112 by 5561. 
2. How many minutes are there in 5 years beginning with 


1890? 


3, How much would it cost to make a road a mile long at 


£32. 12s. a chain? 


4, Divide £210 between A and B, so that A may have five 
times as much as DB. 


5. Find the cost of a steel hammer weighing 225 tons at the 


rate of 3d. for 2 lbs. 


6. Find the ca. c. M. of 3465 and 3696. 


7, What number is the same multiple of 7 that 21560 is of 
559 


9, What is the price of a silver bowl weighing 5 lbs. 8 07, 


at 5s. 10d. an ounce? 
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10. The ‘Standard’ newspaper of Thursday J anuary 1, 1891, 
‘was numbered 20741; what was the number of the paper issued 
on July 1,1890? [The Standard is published every day through- 
out the year except on Sundays. ] 


11. Two equal sums were respectively divided among 12 
men and a certain number of boys. Each man received 5s. and 
each boy 1s. 6d. How much was divided altogether, and how 
many boys were there? | 


12. Find the c.c. M. of 5610, 11781 and 1309. 


13, After multiplying 375 by 29 and 131 by some other 
_ number, the results when added together amounted to 13888. 
What was the other number? 


14, Divide £124. 9s. 1d. by 17. 
15. How many half-crowns are there in 189550 half-guineas ? 


16, How many Fridays will there be in 7 years beginning 
Thursday January 1, 1891? 


17. Find the least number by which 222 must be multiplied 
in order that the product may be a multiple of 1295. 


18. Four bells toll at intervals of 3, 4, 5 and 6 seconds 
respectively. If they all begin to toll at the same instant, how 
long will it be before they again all toll together ? 


19. The radius of the moon being 1886720 yards, and her 
distance from the earth 221 times her radius; find her distance 
in miles. 


20. Multiply £31. 3s. 5d. by 117 and divide the result by 39. 
21. Find the number of feet in 43 miles 5 furlongs 6 yards. 


22. Find the number of seconds from the beginning of the 
year 1890 up to 10 o’clock in the morning of March 25th. 


23, An ounce of standard gold is worth £3. 17s. 103d. How 
many sovereigns are there in 100 Ibs. of standard gold? 


24. What numbers less than 200 leave 2 as remainder when 
divided by either of the numbers 3, 4, 5 or 6? 


25. What is the least number of times that 315 must be 
added to 1594 that the sum may exceed a million? 


26. Multiply 67412 by 9997 as shortly as you can. 
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27, How many tons, cwt., &. are there in a million drams? 


28. A farmer lost one lamb out of every four born in a 
certain season, and 351 survived; how many were born ? 


29, Find the prime factors of 1176 and 19404, and hence 
write down their G. c. M. and L. ¢. M. 
30, Find the length of the longest chain in terms of which 


9 po. 4 yds. 6 in. and 44 po. 3 yds. 1 ft. can both be expressed as 
integers. 


31. When 829653 is divided by a certain number the 
quotient is 811 and the remainder is 811; find the number. 


32. Reduce 1 cwt. 6 lbs. 6 oz. to Troy weight. 


33. A person’s income being £556. 12s. 6d. a year, how much 
less per day can he afford to spend in a leap year than in an 
ordinary year? 


34, Find the cost of 286 quarters of wheat at 4s. 3d. a 
bushel. 
35. Find the t. c. M. of 12, 64, 80, 96, 120, 160. 


36. The length and breadth of a room are respectively 20 
feet and 14 ft. 8 in.: find their G. c. M. 


37. In a division sum the quotient is twice the divisor, and 
the remainder (which is 50) is one-fifth part of the quotient. 
Find the dividend. 

38, Multiply 6178 by 125, and 123456 by 172814412, as 
shortly as you can. 


39. Reduce 630000 farthings to guineas, and 12cwt. 1 qr. 
Z1bs. 15 oz. to ounces. 


40. Multiply £26. 7s. 83d. by 287, and prove your result by 
division. 

41, Find the Lc. M. of 21, 22, 24, 28, 32, 33, also of 16, 18, 
20, 24, 30, 36. | 

42, Find the greatest sum of money of which both 
£2. 18s. 7d. and £5. 1s. 9d. are multiples. 


43, What number is it which after being subtracted 19 times 
from 1000 leaves a remainder 12? 


44, How many half-pence are there in £182. 7s. 8d. and 
how many inches in 8 miles 60 yards? 


Ss, AR. 6 
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45. How many oranges can be bought for 6s. 3d. at the rate 
of 2 for 1$d.? 


46. Divide £1560 among A, B and C, so that B may have 
£100 more than A, and C may have £100 more than B. 


47, Find the greatest number of which both 387476 and 
509642 are multiples. 


48, Find the least number which can be divided by 1, 20, 
28, 35 and leave 3 as remainder in each case. 


49. If a number when divided by 35 give a remainder 27, 
what remainder will it give when divided by 7? 


50. What is the greatest and what is the least number of 
four digits which is exactly divisible by 73? 


51. Find the sum of one million pence, one thousand 
shillings and one hundred half-crowns. 


52. How many more farthings are there in £25. Os. 44d. 
than in £23. 17s, 23d.? 


53, A farmer bought 83 lambs at £1. 2s. 6d. each, 54 sheep 
at £2. 2s. 9d. each, 13 cows at £15. 10s, 6d. each, and a horse 
for £27. 10s. How much will the total cost be less than £500? 


54, Find the L.c.M. of 54, 105, 120, 90, 18, and the G. o. M. 
of 1215 and 9375. 


59. Multiply three thousand and eighty-seven by seventy- 
two thousand nine hundred and thirty. What numbers less 
than 12 will exactly divide the product? 


56. <A person bought books at 2s. 14d. each and sold them 
at 3s,each; how much did he gain by selling 13} dozen of them? 


57. Reduce 17 wks. 5d. 16 hrs. 17 min. 25 secs. to seconds. 


58. Knowing that the first of January 1891 was on Thurs- 
day, find the day of the week of January Ist, 1900, and also of 
May Ist, 1900. 


59. Find the g.c.m. of 10481 and 17617; also of 156695 
and 692307. ‘ 


60. Four men can walk 30, 35, 40 and 45 miles a day 
respectively; what is the least distance they can all walk in an 
exact number of days? 


CHAPTER V. 
FRACTIONS. 


93. IF the unit quantity be divided into a number 
of equal parts, one or more of these parts is called a 
fraction of the unit. 


If the unit be divided into 2, 3, 4, 5, &. equal parts, 
these parts are called halves, third-parts, fourth-parts, 
fifth-parts, &c., or more shortly and more generally 
halves, thirds, fourths, fifths, &e. 


Thus if a unit be divided into 7 equal parts, the portion made up 
of 3 of these parts is called 3 sevenths, 


We have hitherto only considered numbers which 
denote collections of whole units. These are dis- 
tinguished from fractions by being called whole num- 
bers or integers. 


94. A Vulgar Fraction is a fraction represented 
by two numbers placed one above the other with a line 
between them. The lower number is called the de- 
nominator and shews the number of equal parts into 
which the unit is divided; the upper number is called 
the numerator and shews how many of those parts 
are to be taken to form the fraction. 

Thus 2 is read three-fifths, and denotes that the unit is divided 


into 5 equal parts and that 3 of these parts are taken to form 
the fraction. 


§6—2 
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95. If we have 3 units and divide each of them 
into 5 equal parts, and then take one of the parts from 
each divided unit, we shall take one part out of every 
five, that is, one-fifth of the whole three units; but each 
of the parts is one-fifth of a single unit and we take 
3 of them, we therefore take 3 fifths of one unit. 


Thus 3 fifths of 1 wnit is the same as 1 fifth of 3 units. 


Hence , which by definition denotes 3 fifths of 
1 unit, may also be considered to stand for 1 fifth of 
3 units. 


The same holds good for all other fractions; for example 
3 of £1= of £3; 
and % of 1 yard=} of 7 yards. 


EXAMPLES V. A. 


1. Write in figures the following fractions :—five-ninths, six- 
elevenths, eleven twenty-thirds, sixteen twenty-sevenths, seyen- 
teen ninety-oneths, ninety-five one hundred and fourths. 

ea SE Se ee MRE ER Be 115 

2. Write in words :—#?, 3, 777) 3'3) 31s $6) BT» Tid 219) BO00" 

Find the value of 


3.. 2 OL 4, of ls. 5. #of £1. 10s. 
6. { of 6s. 7. 4 -0f 2s, 11d. 8. 3% of 3s. 8d. 


9. #ofa guinea. 10, 3% of 5guineas. 11, 5 of a crown. 
12, toflcwt. 13. # ofa stone. 14. + of a ewt. 
15. #,ofamile. 16. 34,0fanacre. 17, % of 2gals. 1 qt. 
18. #of 3bus. 1 pk. 1 gal. 19. #; of 30z. 12 dwts. 22 grs, 
20. 73, 0faday. 21. ofl hour. 22, +4, of ld. 4 hrs. 

96. The numerator and denominator of a fraction 
are called its terms. 

When the numerator is less than the denominator 
the fraction is called a proper fraction; and when the 
numerator is greater than the denominator the fraction 
is called an improper fraction. 


Thus a proper fraction is less and an improper fraction is greater 
than 1. 


A mixed number is a number made up of a frac- 
tion and an integer, 
‘Thus 24, which means 2+ 4, is a mixed number. 
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97. A mixed number can be expressed as an im- 
proper fraction. 


Consider, for example, 32. 
Each unit contains 7 sevenths, therefore 3 units contain 3 x 7 sevenths. 


Hence 32=3 x 7 sevenths +2 sevenths = rai - = = ~ 
2 
Again 72—! Zs a gmt = « “Also 6=6X 4 fourths == : 


From the above it will be seen that a mixed number is equivalent to 
an improper fraction whose denominator is the denominator of 
the fractional part of the mixed number, and whose numerator is 
obtained by multiplying the whole number by the denominator of 
the fraction and adding in its numerator. | 


It should be noticed that a whole number can be expressed as 
a fraction with any given denominator. For example, 
6=6x7 sevenths =42; also 6=6 x 138 thirteenths =+3. 
98. Conversely, an improper fraction can be ex- 
pressed as a mixed number, or a whole number. 
Consider, for example, 2. 
Since 7 sevenths make 1 unit, 
23—3%x7 sevenths +2 sevenths =3 +2 sevenths =37, 

Again 24=6 x 4 fourths =6, since 4 fourths=1. 

From the above it will be seen that an improper fraction is reduced 
to a mixed number by dividing its numerator by its denominator, 
the quotient giving the whole number and the remainder, if any, 
the numerator of the proper fraction whose denominator is the 
same as that of the improper fraction. 


EXAMPLES V. B. 


Express as whole or mixed numbers: 


1, 12, 22, 28, 90 2 Meas ites SB Loe 
” he STS eo eek De. ° 3: IA Be Ble ee 
3, 414, 42 83. 79 4 315. FAD TE On oO 
sf GA Aaa | Tike ee So . 379 199 219 29° 
GB Ape. 1op- JAA 1p G, 422. 516 357 819 
4 C159; Gass (aS TA.” § hoy POWIS AS ESA Ee OL” 
7. Express 3, 5, 9 and 13 as fractions with a denominator 7. 
Express as improper fractions 
é 2 : 4 5 
8. 14, 1%, 23, 33. 9, 54, 12, 35, 474: 
2 7 2 5 _6 112 11 
10. Ti) 615, P55 1hf- 11, 4755 °17) 2713) Ths 
Find the value of 
12. 2% of £1. 12s. 13, 7,4, of £6. 12s, 54d. 
14, 64 of £1. 3s. 53d. 15. 34 of 2 yds. 


16, 1% of 2cwt. 17. 15; of 5 oz. 6 dwts, 21 grs. 


a 
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99. The following is a very important truth :— 


The value of a fraction is not altered by 
multiplying the numerator and denominator by 
the same number. 


Consider, for example, the fraction 2. 


To obtain this fraction the unit must be divided into 7 equal parts 
and 5 of those parts must be taken. 


Now suppose that each of the parts is sub-divided into any number, 
say 8, equal portions. There will be in the whole unit 7x8 of 
these portions; and the 5 parts we are to take will contain 5x8 
of these portions. 


Hence the fraction will consist of 5x8 portions out of the 7x8 
equal portions into which the unit is divided; that is the same 


fraction as before will now be expressed by ads : 
5 5x8 40 
Hence 7 7B EG: 


Precisely the same reasoning will apply to any other fractions 

besides #, and will hold good however many sub-divisions may 
be made. , 

Since a fraction is unaltered by multiplying its numerator and 
denominator by the same number, it is clear that we may reverse 
the process; thus a fraction is not altered in value by dividing 
its numerator and denominator by the same number. 


100. A fraction is said to be in its lowest terms 
when the numerator and denominator have no common 
factor. 

Thus the fractions #, 2, 32 are in their lowest terms; but the 
fractions 4, 1g 24 are not in their lowest terms, for in each 


2 560 


case the numerator and denominator have 2 as common factor. 


Reduction of fractions to their lowest terms. 
Example. To reduce ;825, to its lowest terms, 


We have proved that we may, without altering the value of a 
fraction, divide its numerator and denominator by the same 
number. 


To reduce to the lowest terms we must divide by the u.c.¥. of the 
numerator and denominator; for we thus obtain an equivalent 
fraction whose numerator and denominator haye no common 
factors. 


REDUCTION TO LOWEST COMMON DENOMINATOR. 87 


In the present case the u.c. F. will be found to be 55. 


Thus 


$25 - 82555 15 
1540 ~ 1540-55 ~ 28° 


Instead of reducing a fraction to its lowest terms by dividing the 


numerator and denominator by their u.c.F., we may divide by 


any common factor, and repeat the process until the fraction is 


reduced to its lowest terms. Thus 


825 165 15 
1540 308 28° 


We see at once that 5 is a common factor; we therefore divide the 


numerator and denominator by 5, and obtain the equivalent 
fraction 165. We now see that 11 is a common factor, and 
having divided the numerator and denominator by 11 we have 
the equivalent fraction 13, which is at once seen to be in its 
lowest terms. 


EXAMPLES V. C. 


Reduce the following fractions to their lowest terms: 


9" 16-12 28 1b ee 
49 69 129 169 159 209 189 209 24) 30° 
14.42 56 18 42 24 25 56 70 64 
219 549 779 309 48) 609 759 709 84) 96° 
Les 1290 12 231 
156° 4. 135° o. 280 6. S73. 
792 40_ 1001 1110 
1683° 8. 3080 9. 1155 10. 1221° 
735 2028 3663 728 
1323° 12. 2340 13. 2477 14. vids: 
219877 285714 174528 138238 
289870° 16. 428571 17. 191808° 18. £19008" 


101. When we have two or more fractions with 


different denominators, it is often necessary to reduce 
them to equivalent fractions which all have the same 
denominator ; and it is generally best to use the smallest 
possible common denominator. This is called reducing 
the fractions to their lowest common denominator. 


Reduction to lowest common denominator. 


Consider the fractions #, 2 and &. 
The u. c. mM. of the denominators 4, 6 and 9 is easily seen to be 36. 


Since 36 is a multiple of each denominator, all the fractions can 
be reduced to equivalent fractions which have 36 for denominator 
provided the numerator and denominator of each of the fractions 
be multiplied by a suitable number, namely by the numbers 
36-+4, 36+6 and 36+9 respectively, that is by 9, 6 and 4 
respectively. 
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pee). 27 
Thus a0 36° 
5_ 5x6 30 
6° 6x6° 36’ 
-and 8_8x4_ 32 
9 9x4 36 


Again, to reduce 7%, 44 to their lowest common denominator. 
The u. 0. M. of 12 and 35 is 12 x 35. 


7 a 1X00. S45 and 2! — 17x12 _ 204 
35 85x12 420° 


127 12x35 420° 


102. Comparison of fractions. 


Of two fractions which have the same denominator the greater is 
that which has the greater numerator, for the parts being the 
same the greater fraction is that which has the most of them. 


Again, of two fractions which have the same numerator the greater 
is that which has the smaller denominator, for the number of 
parts being the same in both, the greater is that in which the 
parts are the greater, that is in which the unit has been divided 
into the smaller number of equal parts. - 


We can therefore see at once which of a number of fractions is the 
greatest and which is the least, provided the fractions are first 
of all reduced to equivalent fractions with the same denominator. 
For this particular purpose it would do equally well to reduce 
the fractions to equivalent fractions with the same numerator, 
but it is for other purposes much less convenient to reduce 
fractions to equivalent fractions with the same numerator. 


Ex. Which is the greatest and which is the least of the fractions 


2 6° 8 
46> 9° . 
As in the preceding article, the fractions are equivalent to 20, 30 
and 32 respectively; they are therefore in ascending order of 
magnitude, 


EXAMPLES V. D. 


Reduce to equivalent fractions with the lowest common de- 
nominator, and arrange in ascending order of magnitude. 


Ae 4, §. as By o) Dr: 3. f, ib» 30° 
4. B iz» te: 5. S 15) £0" 6. 1b Te 55. 
q £, 4, 4. 8 35, 44, #. 9. 4, 3,8. 

10. e 9? iT 11, tbs +8; ye 12, oF, $4 3. 
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8-2 93°31 Bs 2 el: 9 8 
13. 159 45) 60° 14. T9 99°99 149 15° 
5 a Wea En eet Ora Ge ten ster pa 
15. 24) 30) 40) 48° 16. Ito 155 36° 
5 11 (6 TE EAE GAG ON 2S 
Te oD 12) 13> 30° 18, 7? 12) 18) 21) 28° 


Reduce to equivalent fractions which have the lowest com- 
mon numerator. 


§- 3 ¥Oa1 > 12-16 18 15 18 20 
19. SF ELI 25 2 20. oe T9235" 21. BT? 439 49° 


103. Addition of fractions. 


The sum of two or more fractions which have the 
same denominator is found at once py adding the nu- 
merators. 


For, just as 5 tons +4 tons +2 tons=11 tons, 
so also 5 sevenths+4 sevenths+2 sevenths =11 sevenths, 


that is, Biss Pad, 


When fractions have not the same denominator they 
must first be reduced to equivalent fractions which have 
the same denominator: their sum can then be imme- 
diately found by adding the numerators. 


Ex. 1. Find the sum of 5 2, “fy and 4 4 


The u. co. M. of 6, 12 and 9 is 36. 

Reducing to equivalent fractions with 36 as denominator, we have 
mop 4 ob X60 1 xo eee 
611219 6x6" 12x38 9x4 


_30 21 16 

=36 1 36° 36 

_ 30421416 _ 67 _, 31 
36 ~ 36" 8B" 


After a little practice some of the steps might be omitted. 


Ex. 2. Add together 23 + 355. 
Adding the whole numbers we have ae 5. 
Then 5+$+45 =5+4+19 04% =54+45 =5 +15, =63; 
The result should in all cases be reduced to its 
lowest terms, and an improper fraction should be ex- 
pressed as a thixed number. 
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EXAMPLES V. E. 


Find the sum of the following fractions : 


1, - f and 2. 2. Zand}. 3. 75 and 3 
4, {5 and ;&. 5. and 8. 6. 44 and 13. 
7. ss a'es tos Yo PRANAB. 8. ofr, she, BD, 4B, BE and 32. 
9, 4 and 2. 10. # and 4. ll. # and 4. 
12. jfandé 13. gand j 14, =, and 4 
15. 35; and 3% 16. 7; and 34 17. 3 and & 
18, 23 and 1,5. 19, 53 and 2.4%. 20. 7g and 4. 


21. 2% and 38. 22, 3% and 1}. 23. 12? and 739. 


24 84 d 13 9 
Oi Wetiy Pett) 15 an ee 25. 2) %, % and $ 
26 % L and 11 7 ‘ 

waa ee 1498 15° 2 : é 8, t¢ an ce 


28. Find #+4,+A445+ 2%. 
29, Find 44+454+4+484+H. 

30. Find 334+ 5545334774. 

31. Find 3}+73;+535 +3354 729. 

32. Find 334+52+4+3443,5. 

33. Find 444+27,4113,4+523. 

34, Find 3347754754232. 

35. Find 231%, +5397. 36. Find 3385 + 11y¢4s.- 
37. Find 3,5%+549,+113%. : 

38, Find 103234 11,38 +7285. 


104. Subtraction of fractions. 


The difference of two fractions which have the same 
denominator is found at once by taking the difference 
of their numerators. 


For, just as 5 pounds —3 pounds =2 pounds, 
80 also 5 sevenths — 3 sevenths =2 sevenths, 


; Mey Pee 
that is §-3=#. 


When the fractions have not the same denominator 
they must first be reduced to equivalent fractions 
which have the same denominator: their difference can 
then be immediately found by taking the difference of 
their numerators, 
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Ex. 1. Subtract 3 from 11 


12° 
.0. M. i ; Dio 2 2. eae 
The t. 0. mM. of 8 and 12 is 24 And 1 =22, 8-15; 
3 See So ae i ea a 
Veter GO, 24. 24° 24" 


Ex. 2.. Subtract 33 ee oth. s ; 
549 83-594 — 355 = 29 
by subtracting the whole numbers and the fractions separately. 
Ex. 3. Subtract 31 from 53. 
5 911 __ #15 a i 
55 -3ii= 5o4 zs 22 = 258 = 23, by taking 3 from 5, 
Now we cannot take 22 from 535 we must therefore re-arrange ato 
by changing one of its units into twenty-fourths. Thus we proceed 


24 y 15 29 — O39 222 o> bie 
1+ oetgg— ota 1+ et - stele. 


Ex. 4. Simplify 34-28+82-55-2,454H14. 
Taking the whole numbers first we have 3—-2+8-—5-2=2, 
The t.c.M. of the denominators is 48. Hence we have 

6 —40+ 36 —-28-14+417 59 — 82 48 +59 — 82 _ 


BS gene 48 = Lie oe =123, 
EXAMPLES V. F. 

Simplify 
l. %-% 2. §-%- 3. ve-is 4, $5—gs- 
5. 12-38 2 1 Se a Os © ae 8. ig—hi- 
9 ie-va- 10. §-7. IL. ga 12, yy -7- 
13, fs-do- 14 Gs-g’g- 15 ge-h. 16 78. 
7 38 Oke a dee 19, 235 —Q19, 
20, 38-2. 1, 78, —5,%, 22. 1911—12,5, 
23, 7fc-Ghy. Oh, Bi,-2f,. 25, OY — 24 
%. 5: — 345. OT, 161,— 544 98. gis — 4523, 


Find the difference between 

29. 3% and 5%. 30. 7f-and8;. 31. 6#% and 1528. 
32. Tit and 528. 33. 8%4and 121%. 34. 624 and 124%. 
35. 143%, and 1277. 36. 85,89, and 728),. 

Simplify 

40, 1537-13 fz+16¥g—93{. 41. 126, - 10-4739 4 — 53E. 
42. 42-275 +253 —3y5. 43. 695 - 8-279 45785 +i050- 
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105. Multiplication by a whole number. 


Just as 5 tons x 3=15 tons, 
so also 5 sevenths x 3=15 sevenths, 
: 5 15 
that is 7 S= fe : 
: 5 5x3 5 
Again, ia * easly Ws wae 3 [Art. 99] a 


Hence to multiply a fraction by a whole number, we must 
multiply the numerator, or (when possible) divide the de- 
nominator, by that whole number. 

The product should always be reduced to its lowest terms, and an 
improper fraction should be expressed as a mixed number. 


Ex. Multiply 2 by 15. 


5 aie 15 °- 25 
106. Division by a eae number. 
Just as 15 tons--3=5 tons, 
so also 15 sevenths—-3=5 sevenths, 
: 103 ep 
that is 7 t3=7- 


Again, to divide 6 by 3 


Here 5 is not a multiple of 3. But, since ae a5 3 7e rt. 99], 


6. 6x8 
5g 5x8. _5x8+38 5 6 
Bb ..6x%38° - 6xtiaeeweeee. 


[We can see at once, without reference to Art. 99, that a fraction is 
divided by a whole number by multiplying its denominator by the 


whole number. For example, in there are the same number 


6x3 
of parts as in - namely five, but the unit in the former case is 


divided into 3 times as many parts as in the latter, and therefore 


each of the parts in 6 : 5 is one-third of each of the parts in : | 


Hence to divide a fraction by a whole number we must 
multiply the denominator, or (when possible) divide the 
numerator, by that whole number. 

Ex. 1. Divide 31 by 7. 


” 16 16 
81+-7=—+7=—3 =a 
Bp l= v= 5x7 85° 
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Ex. 2, Divide 2152 by 9. 

We first divide 215 by 9, the quotient being 23 and the remainder 8; 
we have then to divide 87 by 9. Thus 

2158-9 =23 + 83--9 = 23+ 59+ 9=23 4 3 = 2383. 

107. We have seen in Art. 95 that the fraction 3, 
for example, expresses the result of dividing 3 units 
into 5 equal parts. We are thus able to express the 
complete quotient in any case of the division of one 
whole number by another. 

‘For example, 23+5=2#3=48. 

It should however be noticed that this will only apply in those cases 
when the units under consideration are capable of being divided 
into any number of equal parts. We could not, for example, say 
that 35 boys could be divided into 4 equal classes each contain- 
ing 8? boys. 

From the above it will be seen that a fraction may 
be considered as the quotient obtained by dividing the 
numerator by the denominator. 

EXAMPLES V. G. 
Multiply, and reduce to their simplest forms, 


1. # by 2. 2. 3°5 by 3. 3. or by 5. 4, + by 4. 

5. 2 by 4. 6. 4% by 5. 7. $ by 4. 8. 745 by 6. 

9, tby6. 10. #by 10. ll. by 6 12. iby 8 
13. 22by6. 14. 53by 10. 15. 7,8; by 25. 16. 9%} by 15. 

Simplify pies 

Lie 4-2. 18, 34. 19, +3 20. 34+8. 
21, $+3. 22. 8 +5. 23. fs+5 24, 4x7. 
25. 43-6. 26. 34+16. 27. 38+30 28. 33+15. 
99, 21-11. 30. 71+6. 81, 9}+8 32, 122+11. 
33. 52-+5. 34. 74+6 35. 83,+15. 36, 74§+15 
87, 853-9. 38, 214R+7. 39. 17418+18. 40, 254,7,+25. 


108. Multiplication by a fraction. We have 
already defined multiplication to be the taking one 
number as many times as there are units in another. 
Thus, to multiply 5 by 4, we take as many fives as 
there are units in four. Now 4 is 1+1+1+1, and 
5xX41s54+5+5+5., 

Thus to multiply one number by a second is to do to 
the first what is done to the unit to obtain the second. 
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This modified form of the definition of multiplica- 
tion applies equally well to multiplication by a fraction. 
For example, to multiply § by 3, we must do to 2 what is done to 
the unit to obtain 3, that is we must divide ? into 4 equal parts 
and take 3 of those parts. Each of the 4 parts into which ? is 


Ae , 5) 4 5x3 
divided will be TxA? and by taking 3 of these parts we get TxA" 
5. 3 oa 
5 in 7X E> 7x4" 


Hence the product of any two fractions is another fraction 
whose numerator is the product of their numerators and 
whose denominator is the product of their denominators. 
The continued product of any number of fractions 

is obtained by continued application of the above rule. 

Thus, to find the continued product of 2, ¢ and $. 

24 2 8 2x4 8 2x4x8 _ 64 
3b 9 (8B xde, Gee x xO 185- 

Hence, the product of any number of fractions is another 
fraction whose numerator is the product of their numerators 
and whose denominator is the product of their denomi- 
nators. 


It should be noticed that the product of one Sraction 


by a second is equal to the product of the second by 
the first. 

iv 538 _ 5x3 _3xd 

7° 4° 7x4” 4x7 
Ex. 1. Multiply 2} by 38. 
The mixed numbers must first be reduced to improper fractions, 
, - 9 29s 93-29 sr et 
Hf a —_— = = = —=— 3. 

Thus 2g x 38g=] x Sava eoas 35° 

Ex. 2, Multiply .f by 4. 


[Art. 43]=5 x 


“I] Or 


ae | 

ory Gxt 2 

35 27° 85 xBF 45 
5 9 


Instead of actually performing the multiplications indicated, and 
then reducing the resulting fraction to its lowest terms, it is best 
first to divide both numerator and denominator by any common 
factor which may be obvious, In the above, 3 is a common 
factor of 6 and 27. We therefore divide 6 and 27 by 3, crossing 
out these numbers and putting the quotients, namely 2 and 9 
respectively in their places. Again 7 is a common factor of 7 and 
37, we therefore divide these numbers by 7, and put the quotients 
1 and 5 in their places. 

The above process is called cancelling common factors, 
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: ? 2-93 2 
Ex. 3. Simplify 3% 4X5 
i eae Sea 
28 2 Rx¥xk 1 
Pai oe a 
1 % 
EXAMPLES V. H. 
Simplify 
1, 4x}. 2. 2x. 3. 2x2. 4, 3x§. 
5. 14x 24 6, 24x32 7 48x 23. 8, 2,5, x 63 
GAs. 10. 2x39 Il. §x 42. 12. 4x# 
13,.. 8x #3 14, 28x38. 15. 23x38. 16. 3x. 
17, 18x26. 18. 32x1,%. 19. 2x1}. 20. 5)x3;%. 
21, 4x x4 22. Peake 23. #x4xG- 
9A, &x12x 53 25. MW%xetx4. .26,. 54x 74x 5. 
OF. 3 x53,x18. 28. 2 x38ex6h. 29. 1yex 23x14 
30. 6,°; 7x hx 1g 31. 783, x 244 x 54% x Teh. 
32. Ld, x 138 x 29 x19%. 88, 32x12x 5%, x 238 


109. A fraction of a fraction is called a compound 
fraction. 


Thus 4 of 


To take 2 of ? 
those parts. 


is a compound fraction. 


we must divide # into 3 equal parts and take 2 of 


Hence 2 of 2 Bis the same as $ x 2 
are 


Ex. 1. Multiply ? of 21 by 3 of 14. 
# of 24=8 x14, and § of 1Z=8 x4; 
ee 8 A 
hence the required prodvet = Y ey x 9 X= 79° 
3 
EXAMPLES V. I. 
Simplify 
1, of Z. 2. 4 of &. 3. £ of 8. 4, $ of 2. 
5. 1gof27. 6, Shof6}?. 7%. Thof2z. 8. 31 of 31. 
9, 2 of 2 of 35. 10, 24 of 34 of 4. 11. 62 of 2,4, of 12. 
12, 4 of &x #; of 23. 13, £ of 23 x 1,8, of 22. 
14. 1} of 34x45 Bx 54, 15. 14 of 32 x 53 of 74. 
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110. Two fractions which are such that the nume- 
rator of each is the denominator of the other are called 
reciprocal fractions. 

Thus the reciprocal of 2 is $; also the reciprocal of } is , that is 5. 

It follows from Art. 108 that the product of two 
reciprocal fractions is 1. For example 2x 3=1. 

111. Division by a fraction. We have seen 
[Art. 51] that in division the dividend is equal to the 
product of the divisor and the quotient. To divide one 
fraction by another we therefore proceed as follows. 


For example, to divide 2 by #. 


The required quotient xP=2, 
., the required quotient x ?x{=2 x7, 
But exd=1, [Art. 108.] 
.. the required quotient =2xi, 


thus to divide by 2 we multiply by the reciprocal fraction, 
namely q. The same reasoning will apply to all cases, 


Hence, to divide by a fraction we must multiply by the reci- 
procal fraction. : 


Ex. 1. Divide 2 by 48. 


Ex. 2. Divide 2} by 118. 
The mixed numbers must first be expressed as improper fractions. 
Then 2 
16-27 tr 3t 10 


eens a 
Rye 
EXAMPLES V. J. 

Simplify 
1. 2-4. 2. §+% a .§ +3 4, 4+4%. 
5. 41-7. 6 36+ T $78. 8 yaaa 
9. 3+}. 10. 4+4. ll. $+}. 12. 4+4. 
13. 23-2}. 14 55+175. 15. 6§+1§. 16 44-18. 
17. 63+11 18. 639. 19. 675425. 20.. 24-7, 
21. si- 36. 22 $F+38 23. +h. 26 +H. 

tie 4.4 + 129 61+ 7 292) 87 

a8 427-301, 90, by Aap Gah, 8 ae 

eta YY. fit | ¥3, . oS * ee : ke 351° 2137 > 5334 
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112. A complex fraction is a fraction whose 
numerator, or denominator, or both, are fractional. 


cs Faas ora 
Thus 2, - and — are complex fractions. 
7 at 


Complex fractions are simplified by making use of 
the modified definition of a fraction given in Art. 107. 


2 
Ex. 1. Simplify . 
if 
2 
5 2 7 eel 14 
oa 78° 6 [Art. 111] = a eee te 
bit 


Ex. 2. Simplify =. 
+4 


34+2 5 

; 6 6 

The fraction = 55 Se 

ae 

2 

Se 
ae 4 GBS, 

3 


A complex fraction is unaltered in value by multi- 
plying its numerator and denominator by the same 


number. 


5 
7x il pipes Re ee ae 
For example zt . For @=7>4=7%*7- 
§ gxil 9 
8x11 eae: G 
Also Sot aap x aX ar 
9 
=$x2x11x 4 [Art 108]=# x 4. 
3u2 
Ex. 1. Simplify, 4 
8 


Multiply the numerator and denominator by 24, the 1. c.. of 
3, 4, 6, 8, Then we have 


y Aap 
4-3 _ 18-16 _9_ 9. 
{5 21-20 ! 


~I 


5. AR. 
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Simplify 
5 7 
1. a" 2, = 
6 4 
2 4 
4 +. 6. =. 
9 3 
Qi 51 
9, —. 10. —*. 
42 41 
241 

13, Samet. 14. 
i+} 

+ =. 

16, Ls, vg 
13° +412 
1553, — 1039 

19. Tease: 20. 

3-91 

22. Lh 23. 
14.142 oe 

25. 48 - 

10 - 4 bape iam vr 


Kx. 2. Simplify 


First multiply the numerator and denominator of the lowest com- 
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plex fraction, namely ry by 2, and we get §. Next multiply the 
2 


numerator and denominator of the fraction me 


18 
get f7- 


by 57, and we get 


2 Hy ae) 
303) 


Then multiply the numerator and denominator of cn 
ares ‘ 87 
which is then reduced to its lowest terms. 


1-3 


A fraction of this type is called a continued fraction. 


EXAMPLES. V. K. 


a: ae 
Be 
) a 
é 
63 
it, is" 
5 oe eae 3 
7 mea 
iz+8 
38—1f 
23-3 
2¢-13 
i of $ 
35+4} 
6$+144 
22 
7 a 
5 
1+ 


15. 


18. 


21. 


24, 


+}4 


27. 


by 9, and we 
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ae 1 
28. ee 29, ————-. 30. epee 
2 19 aS 7 ie 3 
5° 3$424 oe. oF 40 
2-4 3+5 
1 3 
ee ee 33, our 
3 ) 2 
ot 3+ 3}- 
gba’ ’ aotall yaa 
3—4 1-4 444 
BRACKETS. 


113. It is now necessary to make a digression to 
explain the nature and use of brackets. 

Several numbers are included in a bracket when 
they are to be treated as a whole, some sign being put 
outside the bracket to shew how this whole is to be 
treated. 


Thus 17+ (448) denotes that 8 is to be added to 4 and that this 
result is then to be added to 17. 


Again 117 —6 x (44+ 8) denotes that 6 is to be multiplied by the sum 
of 4 and 8, and that the product is to be subtracted from 117. 
Also 36-- (24-4) denotes that 24 is to be divided by 4, and that 
36 is to be divided by this result. 


When two brackets come together without any sign 
between them the sign of multiplication must be 
understood. 

Thus (5+ 7) (9-3) is put for (6+7) x (9-3). 
Also 6 (5+7) is put for 6 x (5+7). 

Instead of enclosing numbers in brackets a line is 
sometimes drawn over them. 

Thus 17+4+8 may be used instead of 17+ (4+8). 

Sometimes brackets are put within brackets: the 
different brackets must then be of different shapes to 
avoid confusion. The different shapes generally used 
are (), { } and [ ]. 

For example 150 —3 {13-(9-3)}. 
In order to simplify when there is more than one bracket, the 
innermost bracket must be cleared away first. 
Thus 150-3 {13 — (9 — 3)} =150 — 3 {13 - 6} =150-3x7 
= 150 — 21=129. 


7—2 
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Numbers enclosed in brackets must be reduced to 
their simplest form before performing any of the opera- 
tions indicated by signs outside the bracket. 


EXAMPLES V. L. 


Simplify 

1, 8+(7+8). 2. 15—(9+8). 3. 27-—(11-—4). 
4, 15—2(8-5). 5. 3(7-2)—4 (8-6). 

6. 7(3+9)—5 (12-4). 7. (9+7)(4411). 

8. (135i). 9, (23-12) (18-15). 
10. 3(18—4)(16—%). 11, 8(17—11) (13-6). 
12, 5(11+5) (11-5). 13, 25—(17-2)+(18—12). 
14, 27-3(20-11)+4(8-3). 15, 18+{17-2-(15-4)}. 
16, . 23— {41 —(27-6)}. 17. 63-2 {838-—15—4(17-—5)}. 
18. 75—5{13-419—4(15—10)}. 
19, 2h— (13-8). 20. 53-22—2 (48-33). 
21, 4% of (44-2). 22. A, of (54-24). © 


114. We now proceed to give examples of a more 
complicated nature; it will be well, however, for the 
student to consider carefully the following cases in 
which mistakes are frequently made in the meaning of 
the signs employed. 


I. Operations of multiplication and division are to 
be performed in order from left to right, and each sign 
is a direction to multiply or divide what precedes the 
sign by the number that follows next after it. 

For example, 36x 6+3=216+3=72, 
36--6+3=6+3=2, 


and 36+6 x 3=6x3=18. 
So also OO ie mo 
: B56 16 8x6 15 8x6 78 4’ 
a6. 4 2-6) eee 
Bi:8" 655s ee ee 
2 $ 4°83 848 
and S65 8 See 
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II. Quantities connected by the sign ‘of’ must be 


considered as a single quantity, just as if they were 
enclosed in brackets. 


Thus — = of = 


Again 


1A eee te XS 
15. bel 8k7 8: 
3 pee ee 8X5 3x5. Oxo 
Ae Gea eee x6 4x8 8Xbee, 


III. All multiplications and divisions must be 


performed, also complex and compound fractions must 
be reduced to simple fractions, before performing any 
operations of addition or subtraction. 


Thus ee of 


58 _2 3x5 3 
Go ga te 4 
2,5 38 _16415+18 _ 49 


————————__— = —931.. 
ata '4 24 ry aa 


— 


It is a very common mistake to work a question of this kind as if 


; gsr 3 5. 3 
it meant (+7) of (5+3) : 


EXAMPLES V. M. 


Simplify 
£x2x 4. 2. #+3x¢4 3. §+3+4 
§ 56+? 5. 14+4+27 6. 14+4x 2} 
BEX StF 8. fete X Te +33 | 
62x 48+54+2%. 10. 3+% of 7. ll. $ of $+. 
? of 34-2. 13. 45, of 833+28 14. 24-13 of 3}. 
2842 of 18-1742. 16. 34:14 of 44 of 14. 
% of 2+134 of §. 18. 43 of 13+4} of 23. 
Q1 +8 of 2454. 20. 14+3} of 3x 64. 
94-18 of 145+14%. 22. 4+4 of #—3%. 
1 of ¥+9—-%  %. -foft-} 25. fF of 4 of}. 
24414 of 21-32. 27. 21 of 11421 of 3%. 
34 — 4%, of 21-1}. 29. % of 32-21 of +, of 2,7. 


102 FRACTIONS. OF CONCRETE QUANTITIES. 


30. 1} of $+3}—f. 31. § of 22-44 of 5§+2} of 3}. 
32. §+14 of 21-4+4,. 33. 34 of 11;+74—14+3 of &. 
5g Dykes 2} 2 of 15 
said pic i ee ey TF a SE a) 
34. G+54 of 23 =) a 6. fe 
36, 2 io . 3 of ws 37, State te of 2 
« Sth > 2aee $e 


Li LA44 
Gm). 99 , 2 eee 


A+} of 3 of f ah i 
B+} of $22 


4 ea Ree 
gs— 3 Of E+4 


115. The value of a given fraction of a given 

concrete quantity is found at once by definition. 
For example, to find #, of 3 lbs. 4 oz. Troy, we must divide 
3 lbs. 4 oz. into 18 equal parts and then take 5 of those parts, 


that is we must divide by 18 and then multiply by 5. We may 
however [Art. 95] first multiply by 5 and then divide by18. Thus 


lbs. oz. 


11 oz. 2 dwts..54 grs. 


EXAMPLES V. N. 


Find 4, 3, 22 and 63 of £3. 18s. 9d. 
Find 7D 75) 458, and 67; of £3. 10s. Tid. 
Add together % of 2s. 6d., 24 of 1s. 8d. and 1,1, of 6s. 5d. 


. Add together 14 of 48. 9d., 38 of £1. 6s. 4d., and 3,5 of 
£5. 16s. 5d. 
1 


5. Find 11% of 43d. +14) of £1. 10s. 0}d. — 23 of 3} of £1. 6s. 


6. Find ? of £5. 7s. 11d.414 of £20. 5s. 9¢d.—17% of 
£11, 12s. 6d. 


7. Find py of £44, 12s, 4d.—# of £1. 12s. 8d.-+9s, O}d,-+3}. 
8. Find 33 of £1, 2s. 6d.— 3 of 17s. 6d.—} of 3 guineas. 
9. Find 3§ of a guinea — 88 of a crown +12 of 34 of £5, 19s, 


POD 
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19. Find the difference between 3 of 2s. 6d. and 4 of 1s. 6d.; 
also between 13 of £2. 7s. 11d. and 23 of £1. 13s. 45d. 


11. Find, to the nearest farthing, the sum of 7 of a guinea, 
1 of a crown, and 4 of a shilling. 


12, Find, to the nearest penny, the sum of 374 of 5s. 8d, 
58 of 4s. 7d. and 23 of 4s. 6d. 


13. Add together 14 of lqr. 4]bs., 3} of 1 owt. 8 lbs, and 
5, of 2 ewt. 3qrs. 22 lbs. 


14, Multiply 3 cwt. 2qrs. 27 lbs. 9 oz. by 203. 
15. Add 4} of 4ft. 5 in. and 3 of 2 ft. 10in. 
16. Add 73 of 1 yd. 2 ft. 3in. and 34% of 2 ft. 8 in. 


17. Add 3} of 1 mile 1 fur. 21 poles and 2,% of 3 miles 2 fur. 
16 po. 


18. Find the difference between 2 of 34 of 3 acres 10 poles 
and 3 of 43 of 2 acres 2 roods 12 poles. 


19. Find the difference between 3 of a mile and ¢ of 
3 fur. 8 p. 2 yds. 


20. What weight must be added to 2 of § of half a cwt. to 
make it up to 2 of 3? of a stone? 


116. ‘To express one quantity as a fraction 
of another we proceed as follows. 


Ex. 1. Express 14s. 6d. as a fraction of 15s. 8d. 
14s. 6d.=174d. and 15s. 8d.=188d. 
Now 1d.= 1, of 188d.; 
“, 174d.=444 of 188d. 
Hence the fraction required is ¢3$= 
Ex. 2. Express 21 of 1s. 74d. as a fraction of £1. 
Bis Oe 11 x 39 __ 429 i“: 


4 $d.=— Ol | a =—Rrg = 
24 of Is. 74d. 5 of 5) d. oe) d 10 
‘Stns £1 = 240d. 

Now 1d.=si5 of £1, 


« 49 = 429 4A ee, ee ED 
. AP Pd. = Als X x20 of £1= fP00£. 


Hence the fraction required = 4795 = 400° 
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EXAMPLES VY. 0. 


1, Express 6d., 8d., 9d., 4$d., 7$d., 104d., 24d., 2h. as 
fractions of 1 shilling. 


2. Express 15s., 13s. 4d., 12s. 6d., 7s. 6d., 2s. 6d., 3s. 4d., 
2s. 8d., 5s. 4d., 1s. 8d. and 1s. 3d., as Gasticns or £1 


3. What fraction of 4s. 73d. is 9}d.? 
4, What fraction of £18. 2s. 1d. is £4. 5s. 7d.? 
5. What fraction of £5. 13s. 9d. is : % of £3. 15s. 10d.? 


6. Express 14 of 3% of 1s. 2d. as a fraction of 7} of 21 of 
3s. 4d. 


7. How many times does 4 yds. 2 ft. 8 in. contain 1 yd. 
1 ft. 7 in.? 


8. What fractional part of 94. 8R. 35P. is 4A. 2R. 5 P.? 


9. What would be the measure of 9 tons 13 ewt. 2 lbs., if 
_ 2 tons 13 cwt. 2 qrs. 13 lbs. were taken as the unit? 


10, Express 5 Ibs. 9 oz. 12 dwts. 3 grs. in terms of 13 ]bs. 
6 oz. 8 dwts. 7 grs. as unit. 


11, Express 11 dwts. 16 grs., 1 oz. 8 dwts., and 2o0z. 17 dwts. 
18 grs. (1) as fractions of 1 lb. Troy, and (2) as fractions of 
1 lb. Avoir. 


12. What fraction of 7 m. 4 fur, 30 p. is 9 m. 1 fur. 25 p. 2yds. 
1 ft. 6in.? 


13. What fraction of £2. 8s. 14d. must be added to 2 of 4 of 
17s. 6d. that the sum may be 19s. 73d. ? 


14. What fraction of £19. 2s. 114d. must be added to gy of 
£1. 14s. 7d. in order that the sum may be £2? 


15. Express 3; of 4 guineas as a fraction of £7. 
16. Reduce 3lbs. 10 oz. to the fraction of 14 ewt. 2 qrs. 


17. Express 1}4 fathoms+ yds. +3, ft.+93in. as a frac- 
tion of 16 yds. 2ft. 3in. [1 fathom=6 feet.] 


18, Reduce 2} of £5, 11s. to the fraction of 2,5, of £4, 5s, 
19. Reduce 3 of £4. 12s. 6d. to the fraction of £11. 2s. 


20, Express % of a ton—4 of a cwt. — 33} Ibs. as a fraction of 
1 cwt. 1 qr. 


—_ ee ee 
a 
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MISCELLANEOUS EXAMPLES IN FRACTIONS. 


1. Reduce 51, 8,3, and 25; to improper fractions. 

2. Simplify #- (ae 

What must be added to 5% that the sum may be 12 ? 
3. meee 22 of 52 a 34+ 6} 


4, Simplify - 3, eee ue ao 


5. Add teotties 3 of £1. 1s. 4td. and 7? of a guinea. 


6. Arrange, in ascending order of magnitude, the fractions 


ie 13 
D292 99° 1-5? 20° 
7. From the sum of 4 and } take the difference between 
i and i. 
8. Simplify 22 of 42 of 54. 
33+ 7 — 43 
an Oe ae 16° 


10. Find the value of Z of £14+% of a guinea—2 of 6s. 8d. 
+75 of a crown — 7 of a shilling. 


9. Simplify 


41020 g4 
11. Reduce 44929 and 231425 to their lowest terms. 


12. Reduce to acommon denominator 


50 Biv Tes and 73s. 
13. Simplify 33+22 of 14-4t 
14, Simplify paki ts ; 
oe 
15. Find the value of ? of 1s. 7d.424 of 132 of 5s. 2}d. 


+3, of 24 guineas, 


16. Add 7 12) ive 30 Té ’ 320 and 180° 
17. Subtract 51% from 7,9; also 53+ 23 from 12}. 
18. Divide 27,+227-34, by 23), +35 — 47. 
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14424 of 53-123 
344 x 83 — 64 


20. What fraction of 35 shillings is equal to the sum of 
23 of 7s. 6d. and 3x 3 of 3s.? 


19. Simplify 


BAT 1001 17952 
21. Reduce 3472, 19919 and 32332 to their lowest terms. 


1 f ‘ 6 
22. Shew that + Scandal Sena less than i 
but greater than = é 
23. Simplify S34 x e8xH 
. -o. 24+% of 14-33 iT 
24. Simplify a4 and a = 
1 
44—~ 
pee 
4 


25. What fraction is 13s. 93d. of £2. Os. 43d. ? 


26. Simplify 4+3+2+4-13-s. 
27, Subtract 233 from 54%, and 81% from 12%. 
28. Multiply 31 of 54 by 44 of 3, and divide the result by 
4k of 1%. 
pane Os a Sah 
29. Simplify gr3 fr and (8-1) +6) of UA)’ 
_ $80. Express 5 of £1. 2s. 63d.4+4% of 11s. 8d. as a fraction 
of 3s. 6d. 


31, By how much does the sum of 14, § and 4h fall short of 
the sum of 4, 4, ¢ and 3}? 


32. Simplify 24-4 of 444+21+31 x 23-45%. 


33. How many pieces each 3 of 1 inch can be cut from a 
wire whose length is 5% inches ; *and what will be the length of 
the piece left over ? 


ees 4}-33+57 119-54, 
34. Simplify 74-4) 4114 Tid453 
35. Find the difference between $ of 31 acres 2 roods 27 
poles and { of 18 acres 1 rood. 


— ee 
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36. Arrange the fractions .8,, 11, 13 in ascending order of 


magnitude, and find the difference between the greatest and 
the least of them. 


37. Find the difference between 
L+}+}+} and 4—-J+}- 

38. Divide 3} of 44 by (24-3) of (384-4). 

39. Simplify 13 (1—§4)+,8 x1($4+,5). 


40. What fraction of a mile is 4 fur. 32 poles? Express 37 p. 
1 yd. 2 ft. 6 in. as a fraction of 1 fur. 10 p. 5 yds. 


41. Take the sum of ? and 4 from the sum of 8 and %. 


42. After taking away 4 and 2 of a certain quantity, what 
fraction of the whole will be left? 


43, Multiply 14+34 by 34424, and divide the result by 54 
of 52. 
288 — 13 Of 47, +313 +75 
44, Simplify 3 “Ba, of 10,4 281-44 


45, Find the value of 3,3, of 4% of 15 of Is. 14d. 


46. Add together 2, 33, 44, z2o and = 
47. Simplify 32+7$+ 182. 


ONG Soph kG : 
pty ree | 
1 
24+ — 
st 
4 


49, There are three partners in a certain business, one of 
whom provided 2 of the whole capital, and another provided 3 3, 
What fraction of the whole was supplied by the third partner ? 


50. Find the difference between $ of 15 acres 3 roods 35 poles 
and % of 31 acres 2 roods 27 poles. 


51. Reduce #312 and 41794 to their lowest terms. 
52. Simplify 122-21 of $—51 


53. If 4 of an estate be worth £660, how much will the 
whole be worth, and how much will .8; be worth ? 
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1 
1 es 
2-4 
54, Simplify an eee and . i 3 
ar ee 


55. If 3% of of 12s. 3d. be taken from ;'; of 23 guineas, 
what pases of £1. 5s. will remain ? 


56. Simplify 1] 104,05 

57. Simplify 8 (14-4) -3{24-3 (1}-f)}. 

58. Divide 14 of 53 by 23 of 77 
Ah 344 50h, * tet 5 


59. Simplify 74 HTTe _ pte “T1hE8R 


60. Find the value of 2 of 2 of a sovereign — +4 of § of a guinea; 
and express the difference as a fraction of £1. 4s. od. 


61. Arrange in rigs order of magnitude, and find the 
sum of 3, #, 8 rz and 3 
62. How much nae = taken from 3 of 5} that the remainder 
may equal the sum of 12 and 2 of 11? 
63, Simplify 23 of (4+ 3)+52—1 4 of 2433 of 12. 
+34 of 3} 


64. Simplify Bi ratis of 94 — 2,8 of —#.=. 


65. Find the value of 41 of 2 of £1 +3 of ? of 13s. 6d., and 
reduce the result to the fraction of £1. 17s. 6d. 


66. Reduce 777%, and 1887 to their lowest terms. 


67. Add together 4, 4, 4, }, and ». 
68. After spending ? of his money, a man found that ? of 
the remainder was 2 guineas. What had he at first ? 
69. Reduce to its simplest form 
ae ) (45 — 33) 
+23 — (23% — 3 — gb) 
70. Express 1 * “Troy as a fraction of 1 lb. Avoir.; also 
express 3 oz. 3 dwts. 9 grs. as a fraction of 4 oz. 2 dwts. 21 ors, 
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71. Find the value of 744-234 14-143. 


72. A man travelled ? of a certain distance by railway, 4 of 
the whole distance by coach, and walked the rest of the way 
which was 15 miles. What was the length of the whole 
journey ? 


73. By what must 72% of 3? be multiplied that the product 
may be equal to 43 of 23? 
6g—- 3 of 15Z+29;+141 
# of 73 -53+3,4, 
75, Express 3 of £1. 2s. 6d.+ 4% of 4 of 4d.—4 of 3 of 2s, 5d. 
as a fraction of 8s. 9d. 


74, Simplify 


76. Subtract 1014 from 232, and 1523 from 2039. 


77. A man, after spending 2 and 4 of his money, finds he has 
£1. 2s. left. How much had he at first ? 


78, Simplify (34+24+43)+ ($+ 3) of (}-}). 
79. Simplify 
 G-msa-m? 8) a 


BS Eee sa Bad 
2 


80. Find the value of 24 of 7s. 3$d.4+2 of 2 of a guinea 
+22 of £1. 


81. The sum of two numbers is 52 and the smaller is 22 ; 
what is the greater ? 


82. What fraction added to 2 of 14 — 4, makes the sum equal 
to 81-25? 
83. Subtract 2 of $ from 14 of 4, and divide the result by 
(3-4) (3-4) : 


84, A man pays away 3 of his money and afterwards £ of the 
remainder. What fraction of the whole had he then left ? 


85. If .; of an estate be worth £1282. 3s, 4d., what is the 
value of 2 of it? 
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86. Reduce to a common denominator, and arrange in order 
of magnitude the fractions 
et 0. 18. ap 
12) 159 209 32) 48 


87. Multiply the difference between 3} of 1,474 and 


1 
21% of 3; by the sum of By and a : 
6h-23 . 2 (9f+193) 


88. Simplify 4 of ¥ of 18h > a re of 6h’ 


89. After spending 2 of his money, a boy found that 4 of the 
remainder was ls. 9d. What had he at first? 


90. Add together 7; of a furlong, .% of a pole and 1} of 
a yard. 


91. Reduce to their lowest terms 23%, 1428 and 28907. 
92. Add together 8,5 of 3, 94 of 44, 3} of ;8; and 68 of 15. 


93. Divide 3%; by 444, and 2525 by 3,8. 
22412 
oak 5 


1 
94. Simplify “ of 31-2 of 
16 


95. A gave } of his marbles to B, } to C, 4 to D, 3, to B, and 
then had 105 left. How many did each receive ? 


96. What must be added to 32+28 that the sum may 
be 74? 


97. Simplify 1? of 3+53+ (5-14) of sk. 
98. Multiply 3,% of By of 64 by 22 of 32. 


99. Divide the sum of 23, 33 and 53 by the sum of 22 and 38, 
and to the quotient add the difference of 10,%, and 534. 


100. A man spent % of his money, then } of the remainder, and 
then } of what he still had left. After this he had £7 left. How 
much had he at first ? 


CHAPTER VI. 
DECIMALS. 


117. We have already seen in Chapter ITI. how the 
measurement of continuous magnitudes leads to sub- 
divisions of the unit of measurement. In our ordinary 
system of weights and measures the subdivisions and 
multiples of the standard unit are exceedingly incon- 
venient and troublesome. 

In the decimal system of subdivision the unit is 
divided into ten equal parts, called tenth-parts or 
tenths; these tenths again into ten equal parts called 
hundredths ; and so on for thousandths, ten-thous- 
andths, &c. - 

The sum of any number of tenths, hundredths, &c. 
is called a decimal fraction or a decimal. 

It will be at once seen how any magnitude may be 
measured in terms of any chosen unit and its decimal 
multiples and sub-multiples, namely tens, hundreds, &c. 
and tenths, hundredths, &c.; and it will often be found 
to be advantageous to use the decimal system in cal- 
culations, although unfortunately our own different 
weights and measures are not connected together in so 
simple a manner. 


118. We have now to shew how these tenths, 
hundredths, thousandths, &c. can be denoted by means 
of figures. 

In the ordinary system of notation for whole 
numbers the place-value of any digit diminishes, for 
every move from left to right, to one-tenth of what it 
was before. 


Thus, moving from the fourth place to the third changes thousands 
to hundreds, from the third to the second changes hundreds to 
tens, and from the second to the first changes tens to ones. 
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If then we put some mark to shew the position of 
the units figure, and suppose the same law to be con- 
tinued, we have at once a method by which tenths, 
hundredths, &c. can be represented. 


The mark adopted for shewing the units-place is a 
point, called the decimal point, which is placed next 
after the units digit. 

Thus 2°5 stands for 2 wnits and 5 tenths; also 45°627 stands for 
4 tens 5 units 6 tenths 2 hundredths 7 thousandths. 


Again °35 stands for 3 tenths and 5 hundredths; also -006 stands 
for 6 thousandths. 


119. If we count from the units-place, and call 
right to left wp, and left to right down; then 


tens are 1 place up, and tenths are 1 place down, 
hundreds ... 2 cater, +... hundredtha. 7a eatoss, 
thousands... 8 save satas » os thousandths:..3 sen ee . 
and so on. 


120. By definition, 465 stands for 4 tenths, 6 hun- 
dredths and 5 thousandths. But, since 1 tenth = 10 hun- 
dredths = 100 thousandths, it follows that ‘465 = 465 
thousandths. : 


So also 0372 = 872 ten-thousandths, and similarly 
in other cases, 


Thus a decimal may be ‘read off’ as an integral 
number of the units corresponding to the last place on 
the right. 


For example, °506 may be read five hundred and six thousandths ; 
and *3070 may be read three thousand and seventy ten-thousandths. 


To ‘read off’ decimals it is, however, usual only 
to give the digits in order. 

Thus -615 is read ‘ decimal six, one, five’; 15°0524 is read ‘fifteen, 
decimal nought, five, two, four’; and 1567-0082 is read ‘one 
thousand five hundred and sixty seven, decimal nought, nought, 
eight, two.’ 
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121. It has been already noticed that noughts at 
the extreme left of an integer are without any value. 
Thus 00516 means just the same as 516. 
So also noughts at the extreme right of a decimal 
are without any value. 
For ‘20 is 2 tenths 0 hundredths which is just the same as ‘2; and 
similarly in other cases. 
EXAMPLES. VI. A. 
Write out in words the separate value of every figure in 
1. 3°. Aa 8 at 3. 20125'34.: Ae ae 0; 000°17. 
6. 1200°63.. 7. °875. 8. 3°427. 9. 50°037. 10. 250°00384. 
11. 8000°1009. 125 500107, 13. 560002719007. 
14, 27:050603. 
Write in figures 
15. Twelve and three-tenths. 16, Eighteen and seven-tenths. 
17. Three hundred and four and nine-tenths. 
18. Twenty-five, three-tenths and four-hundredths. 
19, Four, six-tenths and seven-thousandths. 
20. One million, four-tenths and three-millionths. 


21. Read off, as a number of units of the lowest order repre- 
sented, ‘15, 0127, 31:5, 5016 and 2-0084, 


122. The reduction of a decimal to a vulgar 
fraction follows at once from the definition. 

For example, *25 is by definition ,2,+743,, which is equal to ,25,. 
Again, ‘304=3, + 77455 = 23%, and 2°06=2,8,. 

Thus a decimal can be at once written as a vulgar 
fraction whose denominator is a power of 10; the 
numerator being the number represented by the figures 
of the decimal, and the denominator being 1 followed 
by as many noughts as there are figures after the decimal 
pont. 

Thus ‘2153 = 23 53,, 056 = 29, =732,=rh5, and 
3°005 = 33°5's = 32h 5- 


S, AR. 8 
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EXAMPLES. VI. B. 


Express the following decimals as vulgar fractions with 
powers of 10 for their denominators, and then reduce the fractions 
to their lowest terms. 


2-8, 4, °B, 8, ‘25, °BB, °45, °75, °88. 

125, ‘375, 625, 1°325, 5°424, 30°056, 15-068. 
15°3125, 17°0625, 800125, 103-0375. 

040625, 3°003125, 4:09375, 1°50128. 

Write as decimals :—,';, goo, dots and 736- 
Write as decimals :— 9, 7 id y 


Se Sear 


: 
1000) To000 And ry_dsso0- 


123. Multiplication by 10, 100, &c. A 
decimal is multiplied by 10 by simply moving the 
decimal point one place to the right, for by so doing each 
figure is moved one place up, so that the units are 
turned into tens, the tens into hundreds, &c.; also the 
tenths are turned into units, the hundredths into tenths, 
&c. Thus each of the parts of the decimal, and there- 
fore the sum of them all, is multiplied by 10. 

For example, 2°35 x 10=23°5; for, by moving the decimal point, 

2 units is changed into 2 tens, 3 tenths into 3 units and 5 

hundredths into 5 tenths. Thus each of the parts of the decimal, 

and therefore the sum of them all, has been multiplied by 10. 

By again moving the decimal point one place to 
the right the number is again multiplied by 10, so that 
a decimal is multiplied by 10x10, that is by 100, by 
moving the decimal point two places to the right. So 
also a decimal is multiplied by 1000 by moving the 
point three places to the right, and so on. : 


Thus °3214 x 100=32°14, -0056 x 1000=005°6, that is 5:6. 


Again :25x100=25: [The decimal point is however omitted when 
no figures follow it.] 

Also +25 x 1000=250:, that is 250, noughts being put on the right, 
when, as in this case, there are not enough figures. 


124. Division by 10, 100, &c. A decimal is 
divided by 10 by simply moving the decimal pownt one 
place to the left. 
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For example 23°5+10= 2°35; for moving the decimal point changes 
2 tens into 2 units, 3 units into 8 tenths, and 5 tenths into 5 hun- 
dredths. Thus each of the parts of the decimal, and therefore 
the whole decimal, has been divided by 10. 


So also a decimal is divided by 100 by moving the 
decimal point two places to the left; it 1s divided by 
1000 by moving the decimal point three places to the 
left; and so on. 

Thus 32714100 =-3214, 250+-100=2°50=2°5. 
Also 5°6+1000=-0056, noughts being prefixed on the left, when, 
as in this case, there are not enough figures. 


EXAMPLES. VI. C. 


Multiply each of the following decimals by 10. 
1, 2°34, 51°67, 230°7, 21°08, 512°6, 314°5. 
2. 7123, 123-4, °562, -0034, 501°7, -0006. 
Write down the following 


ae 2 oe x LOO. 4, °0067 x 100. Dee 210°39 xX100; 

6. 1°2308 x 1000. 1. ~ 2IS4s X10. Seo DUL <-1L060. 

9, 1:27x 100. 10. 12°7x 100. li, 31°5x 100. 
12. 003 x 1000. 13, OFX 100g, 14. 3°92 x 1000. 
15. 35°7+10. 16. 27°3+10. 17, 5:16+10. 
18. 21°74+10. 19, 315~+10. 20. ‘637+10, 
21. °2143+10. 22. °058+10. 23. °0067+10. 
94. 56°23+100. — 95, 38°27+100. 26. 71°08+100. 
27. 5°813+100. 28. 7°092-~-100. 29. 3°721+100. 
30. °4106+100. 31. °7102+100.. 32, °51+100. 
33. °019+100. 34. °0084+100, 35, °0718+100. 
36. 6234°1~+1000. 37, 623°41+1000. 38. 6°2341+1000. 
39. °57+10000. 40, °174-+10000. 41. ‘098--10000. 


ADDITION AND SUBTRACTION OF DECIMALS. 


125. In order to add any number of decimals they 
must first be arranged so that thewr decomal points are 
ina vertical column. This will ensure that all the tenths 
shall be in the same vertical column, and so for the 
hundredths, &c.; and so also for the units, tens, hun- 
dreds, &c. 

§—2 
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We have now only to add the figures in each vertical 
column in order, beginning on the right, carrying the 
number of tens in any column as units to the next 
column. The decimal point in the result being under 
the other decimal. points. 


Ex. 1. Add 2°415, 6-307, 8°1738 and °6947. 


2°415 Mental work, T, 28 
6°307 1,.4,-8, 18; 20; 
8°1738 2) 41, 18, 10; 

6947 Poyen. 1, 18; 
17-5905 1, 9,16; 29. 


Ex. 2. Subtract 3°615 from 7°43. 


7°43 5 and 5 make 10; 

3°615 1 (carried), 2 and 1 make 3; 
3-815 6 and 8 make 14; 

1 (carried), 4 and 3 make 7. 


EXAMPLES. VI. D. 


Find the sum of 
1, 21°63, 5°24, 170°63, 27:59, 17. 
2. 301°7, 30°17, 3°017, *3017, “03017. 
3, 170:2, 3°605, 17°35, 15-609, -0086. 
4, 0037, 21°85, 169°4, 17°9375; 90087. 
5, 4:1372, 41°372, 4137-2, -41372, 41372. 


Find the difference between 


6. 3°726 and 5:949. 7. 3°008 and 3°08. 
8. 14°753 and 6°876. ® »°217 and ‘271. 
10, 1 and ‘888. 11. 20 and ‘675. 
12. °00013 and ‘00175. 13. ‘8017 and ‘00693. 


14, Find 3°17+ 4:216 — 5°8004+4 2°0097 ~— 99873. 

15. Find 21:09 ~3:985 — 70095 + 09372 — 4°38009 + 2°60009, 

16. Subtract from 11°214 the sum of 2°301, 1°7293, 2°0507 
and 3°62743, 

17. Subtract from 20 the sum of 3°416, 2°6008, 5°73124 and 
15063. 

18, By how much does the sum of 3°5612 and 4°71305 exceed 
the sum of 1°70862 and 5°91927? 
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MULTIPLICATION OF DECIMALS. 


126. In order to see how to multiply one decimal 
by another, consider the following examples. 


Ex. 1. Multiply 15-978 by 6. 


We proceed exactly as in ordinary multiplication, 8 thousandths 
multiplied by 8 are 48 thousandths, that is 4 hundredths and 8 
thousandths. We put down 8 in the column for thousandths and 
carry the 4 hundredths; and proceed in this way to the end. It 
is not, however, necessary to specify the kind of units which are 
being dealt with at any stage. [See Note p. 14.] The whole 
product will be found to be 95-868, which is placed under the mul- 
tiplicand so that units of the same order are in a vertical column. 


Thus 15:978 
6 
95°868 


Ex. 2. Multiply 31:524 by 736. 


We may multiply by 6, by 30 and by 700 separately, and then add 
these partial products. To multiply by 6 we proceed as in Ex. 1, 
and thus obtain 189-144. 


In order to multiply by 30 we may multiply by 3 and 10 in suc- 
cession. Now 31:524x3 will be found as above to be 94°572; 
and the product 94°572 x10 is obtained at once by moving the 
decimal point one place to the right [Art. 123], or by keeping the 
decimal point fixed and shifting all the figures one place to the 
left. Similarly to multiply by 700 we multiply by 7, and then 
shift all the figures two places to the left, keeping the decimal 
point fixed. Now this shifting of the figures one place to the 
left when we multiply by 3 tens, and two places to the left when 
we multiply by 7 hundreds, brings the first figure of each line of 
the multiplication under the figure from which that line arises; 
units of the same order in the multiplicand and in the partial 
products being in vertical-columns, Thus 

31°524 
736 
189°144 
945°72 
22066°8 
23201°664 


Ex. 3. Multiply 81-726 by 2°34. 


We may multiply separately by 2, by 3 tenths and by 4 hundredths, 
and then add these partial products. 
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To multiply by 2 we proceed as in Ex. 1, and thus obtain 163-452. 
In order to multiply by 3 tenths we may multiply by 3 and 
then divide by 10. Now 81°726 x 3= 245-178; and 245°178-+-10 is 
obtained by moving the decimal point one place to the left [Art. 
124], or by keeping the decimal point fixed and shifting all the 
figures one place to the right. Similarly, to multiply by 4 hun- 
dredths, we multiply by 4, and then shift all the figures two 
places back, keeping the decimal point fixed. Thus, if we place 
the multiplier so that its wnits figure is under the last figure of 
the multiplicand; then the first figure in each line of the multi- 
plication, after being shifted back as we have seen to be necessary, 
will be under the figure from which that line arises, and units of 
the same order in the multiplicand andin the partial products will 
be in vertical columns. Thus 

81:°726 
2-34 
163°452 
24°517 8 
3°269 04 
191°238 84 

From the above examples it will be seen that the 
product of one decimal by another is obtained as 
follows : 

First place the multiplier so that its units figure 
is under the last figure of the multiplicand, then 
multiply by the figures of the multiplier in order from 
left to right, placing the first figure of each line of 
the multiplication under the figure from which 
that line arises. Then the decimal points in the 
partial products will all be under the decimal 
points in the multiplicand. 


Thus to multiply 321°4 by 68°04, ‘31 by *17, and *316 by ‘0207, we 
proceed as under : 


321-4 31 316 
6 8°04 0-17 0-0207 
19284 031 006 32 
O571:2 02 17 000 2212 
__12°8 56 ‘05 27 - -006 5412 
21868°0 56 


127. It will be readily seen from the last article 
that the number of decimal places in the product is 
equal to the swm of the number of decimal places in 
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the multiplicand and multiplier together. We may 
therefore find the product by multiplying without any 
regard to the decumal points, and marking off from the 
right of the product so obtained as many decimal places 
as there are in the multiplicand and multiplier together ; 
adding noughts to the left, of necessary. 


For example, the products 21°4 x 8-04 and ‘316 x ‘0217 may be found 
thus :— ; 


Hence 
Thus 


21-4 

8:0 4 

856 
1712 
172°0 5 6 


316 

0207 

2212 
632 


0065412 


The reason’ for this rule can also be seen thus: 
Taking the last example, to find 21:4 x 8:04. 


21:4 x 10=214, and 8:04x 100=804. [Art. 123.] 


16x 4. D5 APT Re 
12°56 x17.. 6 31:09 x 23. 
12°34 % 2"4. 10. 


3462 x “75. 13. 
3°9017 x ‘215. 16. 


00167 x ‘0589. 19, 
2°1046 x 4°0035, 
21089 x 003904. 


ag BY 26. 


‘31 x ‘41 x 51, 29. 


21-4 x 8-04 x 10 x 100 =214 x 804=172056. 
21°4 x 8:04 =172056-- 10-100 
=172056--1000= 172-056, by Art. 124, 
EXAMPLES. VI. E. 


Perform the multiplications indicated below : 


125 ¥°7, 4, 3°72x9. 
7. 92°74x37. 8. 7314x 84. 


11, °1729 x ‘24, 
14, ‘2675 x 3°85. 
17. 0287 x ‘5214. 


13579 x ‘0246. 20. ‘009235 x ‘00713, 
22. 2°31575 x 4°0824. 

‘021628 x °002828. 

‘O01 x*01 x ‘01. 

"5 x °05 x ‘005. 


27. 6x 6x06. 
30.  Zdix 2ox 025. 


Simplify (1°416 + 495 +. 3'219) x (6°714 — 2°834), 
Simplify (3°8016 — 2°794) x (1:8093 — ‘078). 
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DIVISION OF DECIMALS. 


128. Case I. To divide a decimal by a whole 


number. 


The method will be seen from the following 
examples : 


Ex. 1. Divide 6975°85 by 133, and 6°97585 by 133. 


We proceed in the same manner as in the division of one whole 
number by another. First separate off from the left of the 
dividend the least number of figures such that the number repre- 
sented by these figures alone, disregarding the decimal point, is 
not less than the dividend: in the present cases this will be 697, 
and 697 divided by 133 gives 5 for quotient. But, since 697 
actually represents 697 tens in the first case and 697 hundredths in 
the second, the quotient will be 5 tens in the first case and 
5 hundredths in the second. Having thus determined the first 
figure of the quotient, the figures of the dividend on the right of 
those in the group first considered can be brought down one at a 
time and the corresponding figures of the quotient will follow 
ne first in order, just as in the division of whole numbers. 
Thus 


133 ) 6975°85 ( 52-45 133 ) 6-97585 (05245 
665 i 665 
~ B25 325 
266 266 
598 598 
532 532 
665 665 
665 665 


From the above it will be seen that the first 
significant figure of the quotient is of the same 
order as the last on the right of those figures 
of the dividend which are used in obtaining it. 


Ex. 2. Divide ‘019 by 125. 


In this case we must add a nought on the right of the dividend in 
order to obtain a group which is not less than the divisor [see 
Art. 121]. Thus to obtain the first figure of the quotient we 
divide 190 ten-thousandths by 125, so that the first figure of the 
quotient is 1 ten-thousandth. We then continue, as in Example 1, 
adding as many noughts on the right of the dividend as may be 
necessary. 
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125 ) 019000 (-000152 
125 
650 
625 
250 
250 


Ex. 3. Divide 31°57 by 8. 

As the divisor is not greater than 12, we proceed by Short Division, 
as under : 

8|31°57000 
~ 8:94625 ° | 

After finding the quotient to the same order as the last significant 
figure of the dividend, there will be as remainder 5 hundredths. We 
then reduce this remainder to the next lower order, namely 
thousandths, and proceed with the division until there is no 
remainder, or until the quotient is found to the requisite degree 
of accuracy. 


EXAMPLES. VI. F. 


Divide 
1, 16-4 by 2. 9, 32:7 by 3. 3. 17:2 by 4. 
4. °156 by 6. 5, °*288. by 9. 6. .°135 by 9. 


7. 1256 by 20. 8 31°83 by 30. 9 11°7215 by 50. 
10. 215-4 by 80. 11. °0321 by 60. 12 174 by 120. 
13, 522 by 48. 14. 171 by 72. 15. ‘012 by 1600. 
16, ‘027 by 45. 17, 2°355 by 75. 18, 2-715 by 48. 
19, boy pees 20. 43:7 by 23., -) Bh 1006 by 119. 


92, 3751°5 by 123. 93, 3°7515 by 1230. 

94, 37515 by 125. 95. 37°515 by 1250. 

26. 67°77 by 136. 27, -006777 by 1350. 

28, 1:036656 by 207. 29, +1036656 by 5008. 
30, 001036656 by 2070. 31, 651714 by 3156. 

32. 0651714 by 315600. 33, 2°94596405 by 13579. 


34, 0722646078 by 56294000. 35. °028207026232 by 3109720. 


Find, to 4 places of decimals 
36. 12°15+148. 37. 2°374+156. 38, 41°75-+89. 
39, 135+17. 40, 17+135. 41, 121-170. 
42. Simplify 026 x 0493+ 221. 
43, Simplify 35°4775+115 x 2:3. 
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129. Case II. To divide any number by a decimal. 

This case is reduced to the preceding by making use 

of the following principle :— 

The quotient obtained by dividing one number by any 
other is unaltered by multiplying both dividend and 
divisor by the same number. 

The principle follows at once from the fact that the factors of a 
product can be taken in any order. [Art. 43 and 108] An 
example will shew the method of proof. 

Since 24=6x4; 24x8=6x4x8=6x8x4; 

. (24x 8) + (6x 8) =4=24 + 6. 

The way in which the principle is applied will be 

seen from the followmg example : 


Ex. 1. Divide 69°7585 by 1:33. 

The quotient is the same as the quotient obtained when both 
dividend and divisor are multiplied by 100; and [Art. 123] we 
should then have to divide 6975'85 by 133, which comes under 
Case I. 


Hence to divide any number by a decimal we first 
multiply both the dividend and divisor by a 
power of 10 which will make the divisor a whole 
number, and then proceed as in the case of 
division by a whole number. 

Ex. 2. Divide 87°69 by *237. 

To make :237 a whole number its decimal point must be moved 

_ three places to the right; and in order that the quotient may be 
unaltered, the dividend must be multiplied by the same power of 

10, and therefore the decimal point in the dividend must also be 

moved three places to the right, and it will then become 87690. 

Thus we shall find the quotient required by dividing 87690 

by 237. 

Ex. 3. Divide :21 by *0125. 
First move the decimal points in the divisor and dividend 4 places 
to the right; they will then become 125 and 2100, Then, as 

in Case I, 

125 ) 2100-0 (16'8 
125 
850 
750 | 
1000 
1000 


ee eS ne 


oS) aoa ee 
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130. Note. Itshould be noticed that although the quotient is un- 
altered by multiplying both dividend and divisor by the same 
number, the remainder, if any, is not unaltered, but is equal to 
the original remainder multiplied by the number by which the 
original divisor and dividend were multiplied. 

For example 27 + 6 gives quotient 4 and remainder 3; but 


(27 x 8) + (6 x 8) gives quotient 4 and remainder 3 x 8, 
Example. How many pieces each 1:02 inches long can be cut from 


a rod whose length is 18 inches? 
We can find the quotient by dividing 1800 by 102. Thus 


102) 1800 (17 
102 


780 
714 


66 
Hence there are 17 pieces; and since the original divisor and 
dividend were multiplied by 100, the remainder left over is 


(66-100) inches = °66 inches. 


EXAMPLES. YI. G. 


Divide 

1. 62 by “01. 2. :347 by ‘001. 3. 12°3 by ‘0001. 
4, 35 by °5. 5. “75 by ‘05. 6. 1:25 by 005. 
7. 62:5 by 2°. 8. -625 by 025. 9, 625 by 0025. 
0. llby 125. 11. O19by 1:25. 12 170 by 00125. 
13. 1:5 by 2°4. 14. 5°76 by 4°8. 15. 8:1 by °36. 

16. 1591 by 37. 17. 6016by 94. 18, 70-992 by 8-7. 
19, °435435 by -0065. 20. 430°686 by ‘0071. 
21. 415°242 by 0059. 22. 185745 by 3°05. 


23. 4°07514744 by ‘006724. 24, °9570744 by 159°3. 

25. Find to 4 places of decimals 43:21 +123°4, and 0167 -+3°17. 
26. Simplify 360+7:2+'16. 27. Simplify 0441+ °21+°56. 
28. Simplify 1:°953+ 8°68 x ‘035. 

29. How many lengths each 2°56 inches are there in a rod 
10 feet long; and how much is left over ? 

30. How many packets of tea each containing 1°85 oz. can be 
made up out of a chest containing 1501bs.; and how much 
is left over ? 
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131. Reduction of vulgar fractions to decimals. 


Ex. 1. Express = as a decimal. 


Since Fe may be considered as the quotient obtained by dividing 4 


by 25 [Art. 107], we have only to perform this division. Thus 
25) 4:00 (°16 
25 


150 
150 
3 41 6 
Ex. 2. Reduce, to 3 places of decimals, the vulgar fractions — 4°43" and 7 
and thus shew that the fractions are in ascending order of magni- 


tude, 
The decimals required are ‘75, *854... and 857... 


EXAMPLES. VI. H. 
Reduce the following vulgar fractions to decimals: 


cage. 2 3. a As. 
ee 8 . = Bo 
ea, 10. ve enue C1 —_ 
co ft | he 
I Se. 1B. Sah 1 AM We BE, 


CIRCULATING DECIMALS. 


132. We have hitherto considered examples of 
division of decimals in which by proceeding far enough 
an exact quotient is found with no remainder. This, 
however, is by no means always the case; in fact it is 
very rarely the case. [See Art. 136.] 

Consider, for example, the division of 5 by 3. 
8| 5-000 
1:6666... 


We may here continue the process of division to any extent, but each 
figure of the quotient will be 6 and the remainder will always 
he 2. 
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Again, if we divide 2 by 7. 
7| 2000000000 
285714285...” 

Here the six digits 2, 8, 5, 7, 1, 4 come over and over again in the 
same order, and we shall never arrive at a stage at which there 
ig no remainder. 

When a decimal ends with digits which are re- 
peated over and over again without end in the same 
order the decimal is called a Recurring or Circulating 
decimal, and the digit, or set of digits, which is re- 
peated, is called the circulating period. 


Thus 2°45555..., °014141414..., and 5°1246246246... are circulating 
decimals with circulating periods of one, two and three figures 
respectively. 

A circulating period is denoted by placing dots over 
the first and last of the figures which recur. 


Thus 2°45 denotes 2°45555..., "014 denotes -014141414..., and 5-1246 
denotes 5°1246246246... 


A circulating decimal is said to be pure or mixed 
according as all the figures after the decimal point do or 
do not recur. 

Thus 5-6, 31°24 and 14-135 are pure circulating decimals; and 56, 

3124 and -14135 are mixed circulating decimals. 

A decimal which contains a definite number of 
figures is called a terminating decimal, to distinguish 
it from a circulating decimal, which contains an un- 
limited number of figures. 


Nore. Although it is not possible to reduce any vulgar fraction 
to a terminating decimal, it is always possible to find a decimal 
which is equal to the vulgar fraction to any degree of accuracy that 
may be required. 


For example, ; lies between °333 and °334, so that the difference 


between ; and °333 is less than one-thousandth, so also the 
‘ ; Aaa aay Dead 
difference btween 5 and °333333 is less than one-millionth; an 


s0 On. 
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Now there is no species of magnitude which can be measured with 
perfect accuracy. It would, for instance, be difficult to determine 
the length or the weight of a body without a possible error as 
great as one-thousandth of the whole. Hence the measure of any 


quantity can be expressed as accurately by means of decimals as 
by means of fractions. 


EXAMPLES. VI. I. 


Express the following quotients as circulating decimals: 


ge Rae es Ped Oe a, 3. "eee 
4, -035—:072. ees 8 Fee 6. .“312—88, 
thes ESB $15 6= 07. 9, ° 1°9b=134. 


10. 5°193+:0168. 11. -0235+-00616. 12. 16°72+-0143. 
13, °3157+°259, 14, 27:31+6°475. 15. 693°11+°011396. 


Reduce the following vulgar fractions to circulating decimals : 


1 1 5 7 
16. 5° 17. 7 18. 5° 19, it: 

6 oe 8 5 
20. 13 21, ia’ 22. iB =f 17° 
Dee iy: 95, Bye OgrinEE sof. ge 
28. 1 ] Pr. 29. ] Sze. 30. 2815. 31, 5sG'. 


133. Reduction of a circulating decimal to an 
equivalent vulgar fraction. We have seen [Art. 122] 
that a terminating decimal can be at once expressed as 
a vulgar fraction. We have now to shew how to find a 
vulgar fraction equivalent to any circulating decimal. 


Case. To find a vulgar fraction equivalent to a 
pure circulating decimal. 
Consider the decimals (i) ‘3i and (ii) +5216. 
(i) *3i = ‘8181313131... 


Multiply by that power of 10 which will move the point to the end 
of the first period, namely by 100. Then we have 


‘31 x 100=31°31313181.., 
Hence, by subtraction, 
‘31 x (L00-1)=31; 
31 31 


ms ‘81=799-1 = 909° 
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(ii) Since 5216 = -521652165216..., 
‘5216 x 10000 = 5216°52165216.... 


Hence, by subtraction, 
-5216 x (10000 — 1) = 5216. 
5216 5216 


Therefore 5216 = T5909 D1 9999 ° 


From the above examples it will be seen that a pure recurring 
decimal is equivalent to a vulgar fraction whose numerator 
is the number formed by the recurring digits and whose 
denominator is made up of as many nines as there are digits 
in the recurring period. 


Thus we can write down at once 
es OE eg +a Oe FO 
Ot 99 9g? aguer 111” 


It should be noticed that by the above rule ee This result 


can be seen independently; for the differences between 1 and the 
decimals -9, -99, °999, &c. are respectively -1, -01, :001, &., each 
difference being one-tenth of the preceding, and therefore when a 
large number of nines is taken the difference between 1 and 
“99999... becomes inconceivably small. 


Since -9=1, -09=-1, :009=-01, and so on. Thus 9 recurring can 
always be replaced by 1 in the next place to the left; for example 
"79 ="8 and °249=°25. 


Case II. To find a vulgar fraction equivalent to a 
mixed circulating decimal. 


Consider the decimals (i) ‘3i4 and (ii) +15607. 
(i) -814=-314141414... 


Multiply by that power of 10 which will move the decimal point 
first just before the first figure of the recurring period, and 
secondly just after the last figure of the period. ‘Thus 

‘B14x10 = 3°14141414...,, 
and ‘314 1000=314°141414.... 

Hence, by subtraction, 

‘314 x (1000 - 10) =314 ~3; 

S148 _ 814-8 

1000-107 990 ° 


 *Bi4— 
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(ii) Since ‘15607 =-15607607607..., 
-15607x100 = 15°607607607..., 
and 15607 x 100000 = 15607°607607.... 


Hence, by subtraction, 
‘15607 x (100000 — 100) = 15607 — 15; 
.-« . 15607-15 | 15607-15 
- 115007=799900-100 = 99900 


From the above examples it will be seen that a mixed recurring 
decimal is equivalent to a vulgar fraction whose numerator 
is the difference between the number formed by the digits 
down to the end of the first period and the number formed 
by the non-recurring digits, and whose denominator is made 
up of as many nines as there are recurring digits followed 
by as many noughts as there are non-recurring digits after 
the decimal point. 


Thus we can write down at once 
156-1 _ 155 31 


188= "990 = 990 ~ 198" 
- « 13081-1383 13068 121 
13081 = 96900 = 99900. 925° 
at 3315-3 312-3 _ 3 309_ . 103 


~990 ~~ ° 9907 330° 

if, however, we wish to express the last fraction as an improper 
fraction we proceed 

3312-33 3279 1093 


3:312 =$——__— =", 
990 990 ~ 330 


EXAMPLES. VI. J. 


Find vulgar fractions in their lowest terms equivalent to the 
following circulating decimals: 


lees § 2. 9. 3: 997. 4, -i5. 
5, 027. 6. 037. 7, . “185. 8. 396. 
9, °142857. 10, -285714. 11, -42857i. 192, -O12987. 
13, 04878. 14. 107317." 7” dey ee 16, °79. 
17. ‘36. 18, °3i5. 19. *116, 20. ‘0254, 
91, ‘016. 22: “749. 23, +2027. 24, °19324, 


25. °402439. 26. °304878. 27. °3021976. 28, -542857i. 
99, 012345679. 30. +135802469, 
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. 134. Addition and subtraction of circulating 
decimals. 


To add circulating decimals they are placed so that the decimal 
points are in a vertical column, which ensures that units of the 
same order are throughout in vertical columns. The circulating 
periods are then repeated as often as may be necessary to shew 
the recurrence in the sum, 


Ex. 1. Add together :123 and ‘036. 


12338338... 
‘0565656... 


‘1798989... 
Here it is obvious that the third and fourth columns are repeated, 
the corresponding figures in the sum must therefore be repeated. 


Ex, 2. Find the sum of 7°315, 19-78 and 2°0496. 
731555555 | 55... 


19°78787878 | 78... 
204964964 | 96... 
29+15308399 


In thie case the first column in which all the figures belong to 
recurring periods is the third column down from the decimal 
point; and this column, and all succeeding ones, must be 
repeated after an interval equal to the L.C.M. of the number of 
figures in the different recurring periods of the decimals 
whose sum is required. Hence in the sum 6 figures [since 6 is 
the u.c.m. of 1, 2, 3] will recur, beginning at the third down. It 
is necessary to write one or two columns beyond the vertical line 
in order to determine what must be carried, namely 2 in the 
present instance: the addition of the figures in these columns 
should not, however, be written down. 


Note. From the above example it will be seen that the number of 
recurring figures in the sum of several recurring decimals cannot 
be greater [it is, however, sometimes less] than the u.c.m. of the 
numbers in the circulating periods of the decimals to be added. 


Ex. 3. Find the difference between ‘315 and -24163. 


81515151 | 51... 
‘24163163 | 16... 


07351988 
The first column which contains only figures which recur is the 
third down, and there are 2 and 8 figures respectively in the 
recurring periods of the given decimals. Hence there are 6 [the 
L, .M. of 2 and 3] recurring figures in the difference, the recurrence 
beginning at the third place down. 


8, AR. 9 
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? | EXAMPLES VI. K. 

Simplify . 
1. :36+°63. 2 4462 4-11173:. . 3°. Biba 
4, 1:018+21:°56. 5. 1:35742:344 -61641°458. 
6. 5307+10-:0154+1:298+7-04. 7. -024-03+4-303. 
8, 2:32443:009+5-218 44-281. 
9, 1°312+ 0163+ 13-0574 + 2°31368. 
10. 101:416342°1194+13°41593+4 -i5. 
ll. -2163+ 01241-41734 16-0052. 
12. 3°6142857 + 1:00714285 + 9:429857i. 


13. 11°315 + 3-0213+4 17°163527. 14, 2:13—1°724, 
15. 13°3154—11-896. . 16. 1:6—-2173—-564. 
17. 2°1745 — 1°72345. 18. 3:4091+2°7199 — 4:3. 


19, 12°312+1-0153— 6-914 — 41903. 


135. Multiplication and division of circulating - 


decimals. 


_ CAasET. Zo multiply or divide a circulating decimal 
by a whole number or by a terminating decimal. 
The method will be seen from the following examples: 
Ex.1. Multiply 2°534 by 6. 


2-534 | 3434... Multiply as in ordinary multiplication, but 
he) repeat the period in order to see what to 
15-206 carry. 


Ex. 2. Multiply 2°534 by 276. 
2°534 | 3434... 


276 Multiply by each digit in succession as 
15-206 106 in Ex, 1, and repeat the recurring 
177°404 |04 period in each line as often as may 
506-868 |68 be necessary to ensure the correct sum 


= of the partial products. 
699°478 

Ex. 3. Divide 21-7152 by 3. 

3|21°715252525252... 


7-238417508417... 

The process is the same as in the division of a terminating decimal, 
except that the figures of the circulating period are repeated as 
often as may be necessary to shew the recurrence in the quotient. 


— 


- 
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Ex. 4. Divide 699-478 by 276. 
a0) we 47878... (2°534 After finding the fourth figure 
hs of the quotient, we notice that 
day 4s. the remainder is the same as 
1380 the remainder after the second 
947 figure of the quotient, and the 
828 figures of the dividend are also 
Tiss the same in order at the two 
1104 stages. Hence the figures 3, 


4 of the quotient must recur. 


EXAMPLES VI. L. 
Perform the operations indicated : 
t,  216e oe 5 6: ..-. 3... 1938-«Ke 4, 157x8. 
5, 1:78x8s 6 0217x9. 7; -045x9. «8. 20°173x6. 


94 


9, 2°1357 x8. 10. 3:185 x 75. ‘11. +1234 156. 
12. 15:097 x 0274. 13. 1:0827x-0153. 14, 2°1535 x 1-234. 
2 216s: 16. -056~3. 17. 70°08+-5. 

18. -409+9. 19. -2169+4. 20. 150°34+12. 


21. 23°893+75. 22. 1:6648+-123. 23, 201:3979+-0421. 
24, 1°92557 + -0156. 

Case II. To multiply or divide one circulating 
decimal by another. 

When the multiplier or the divisor is a circulating 
decimal we must reduce to equivalent vulgar frac- 
tions. 

lx. 1. - Multiply -36 by -013. 
peoo-6 13-1 88 12° «a4 
36 x tase x 7007 90 % 500 = 9000 
Ex. 2. Simplify (1-05 + 167) +-407744i. 
1-055 | 55... 
1167 | 67... 
1-233 


=-0048. 


ees 1293-12 4077444 
Then 1-223-+-407744i — Snel 
5d. hog iomaear 9999990 


LOLOL 3 


99 
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EXAMPLES VI. M. 


Simplify, expressing the results in a decimal form : 


1, “8x8. 2, 1:°%x-16. 3, 193x596. 4, 5x5. 
5, 9:16 x 19°63. 6. -2ii1 x 1-08. 7. °285714~x°116. 
8.° 37045. 9, -123+-4, 10. 4°54+92°97. 
1]. -27+'75°75. 12. °37592~-05. 
13. 3°714285-+5-0142857. 14, (2:44+3°5 —5°1297) + -729. 
15. (1:05+-167)+-01710i. = 16, (06 +. 1-457) + -507744i. 
i hy se cash gal 
31°81 195—12:8 31 
660416  2°779 1185-61 241 1°55 O37 
19.29 — + —___ , 20. — OX SS OT rr 
33-02083 * 11:09 195-128 213 4:30 


136. In the operation by which a vulgar fraction 
is reduced to a decimal, the only remainders that can 
occur are 0, 1, 2, 3, &c...., up to one less than the 
denominator of the fraction. Hence, unless there is no 
remainder at some stage, in which case the fraction is 
equivalent to a terminating decimal, the remainders 
must come over and over again if we proceed far 
enough ; but when any remainder occurs a second time, 
there must be a recurrence both of the remainders and 
of the corresponding figures of the quotient. Thus 
every fraction is equivalent either to a terminating or 
to a recurring decimal, and the number of figures in 
the recurring period cannot be greater than the number 
of the different possible remainders, which is one less 
than the denominator of the fraction. 


For example, the number of figures in the circulating periods of the 
decimals equivalent to 


emerge. re 
8° 7° il’ Baa 
cannot be greater than 2, 6, 10, 12, 16, 36 and 40 respectively, 


The actual number will be found to be 1, 6, 2, 6, 16,3 and 5 
respectively. 
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It should be noticed that ¢f a vulgar fraction in tts 
lowest terms be equivalent to a terminating decimal, the 
denominator of the fraction can only contain the prime 
factors 2 and 5. 

For any fraction which is equal to a given fraction 
in its lowest terms must be obtained by multiplying 
the numerator and denominator of the given fraction by 
the same number. If then a fraction in its lowest terms 
is equivalent to a terminating decimal, some multiple 
of its denominator must be a power of 10, and this is 
impossible if the denominator contains any prime factor 
except 2 and 5, for these are the only prime factors of 
10, or of any power of 10, 

Recurring decimals which are equivalent to vulgar 
fractions have many interesting properties, which how- 
ever require a knowledge of Algebra for their investiga- 
tion*. 


Decimals and Concrete Quantities. | 

137. The way in which one given quantity can be 
expressed as a decimal of another will be seen from the 
following examples: 


Hx.1. Express £1. 12s. 62d. as a decimal of £5. 
Since £1. 12s. 623d.=1563 f., and £5=4800 f., the fraction is 


which will be found to be *325625. 
Or thus, Explanation: First 63d.=6°75d. 
Divide by 12 to reduce to shillings, 
and add in the 12s. given, making 


1563 
4800’ 


12 P 12°5625s. 
| 675d. Divide by 20 (to do this divide by 2 
20 |12°5625s. and put the figures one place back) to 
5) 1:628125£. reduce to pounds and add in the £1, 
325625 making £1:628125. 


Now divide the pounds by 5, and 
we shall have the whole expressed in 
terms of £5 as unit. 


* See C. Smith’s Treatise on Algebra, Chapter xxvit1. 
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138. The way in which the value of a given 
decimal of a given concrete quantity can be found 
will be seen from the following examples : 


Ex, 1. Find the value of £1°628125. 


£ 1628125 Explanation. Multiply the fractional 


part of the pounds by 20, to reduce to 


$.12°562500 shillings; we thus get 12°5625s. Now mul- 


12 tiply the fractional part of the shillings by 
re 12, to reduce to pence; we thus get 
Bin. 6-75d. = 68d. 


Hence the required value is 
£1. 12s. 63d. 
Ex. 2. Find the value of 3°275 of 1 cwt. 2 qrs. 12 lbs. 
1 ewt. 2 qrs. 12 lbs.=180 lbs. 
Then 180 lbs. x 3°275=589°5 lbs., 
which is reduced to 5 cwt. 1 qr. 1 lb. 8 oz. 
Iix. 8. Express :00625 of 6s. 8d. + +875 of 1s. 10d. + 3°16 of 9s. 103d. 
as a decimal of £1. 6s. 4d. 
"00625 of 6s. 8d.=-00625 of 80d.=-5d. 
875 = of 1s. 10d.=°875 of 22d.=19-25d. 
3°16 of 9s. 102d. =3°16 of 475f.=1501f. =375-25d. 


f. 3:00 


Hence required sum = 395d. 

Also £1. 6s. 4s.=316d.; 
395. 5 

and 316 = 47 1°25, 


EXAMPLES VI. N. 


1. Express ld., 2d., 3d., 4d., 5d. and 6d. as decimals of 
1 shilling. 


2. Express 1$d., 25d., 2td., 74d. and 104d. as decimals of 
1 shilling. 


3. Express ls., 2s., 3s., 4s., 5s., 6s. as decimals of £1. 


4, Express 2s.6d., 1s.3d., 3s. 4d., 7s. 6d., 11s. 8d. as decimals 
of £1. 


5. Express £3. 17s. 44d., £1. 19s. 6fd. and £2. Os. 113d. as 
decimals of £1. 


6, Express £2. 15s, Ojd. as a decimal of £10. 17s. 2}d. 
7. Express £4. 10s. 1}d. as a decimal of £8. 13s. 
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8. What decimal of 13 lbs. 6 oz. 8 dwts. 7 grs. is 11 lbs. 7 oz. 
4 dwts. 6 ers. ? 


_ 9. Express 9 tons 13 ewt. 2 lbs. as a decimal of 2 tons 13 cwt. 
2 qrs. 13 lbs. 


10. What decimal of a week is 14 hrs. 42 min. ? 

11, What decimal of an acre is 2 roods 14 poles ? 

12. What decimal of a Ib. Troy is 3 oz. 6 dwts. 9 grs.? 
13. What decimal of a day is 5 hrs. 6 min. 18 sec. ? 


14, Express 2mi. 3fur. 15 p. 2 yds. 1ft. Gin. in miles and 
decimals of a mile. 


Find the value of . 

155. 2°76. 16. £°625. 17. °375s. 

18,, £°03125. It, 688125. 20. £°540625. 
21. 10°3571428 guineas. 22, 46 of -083 of £:5625. 
23. °2'7783203125 tons. 24, 11:2765625 Ibs. Troy. 
25. 6:227083 days. 26. :4482954 miles. 


27. Find in money the value of 2°6875 of £5. 10s., and of 
15°425 of £441. 


28. Find the value of 3°3428571 of £:38. 
29. What decimal of £100 is 0625 of £495 ? 


30. Find the value of - 
£'625 — "75 crowns+ 1:25 guineas — 15°375 shillings. 


31. Subtract -0254 of £134. 1s. 3d. from = of £5. 3s. 14d., 


and express the result as a decimal of £25. 


MISCELLANEOUS EXAMPLES IN DECIMALS. 
1, Add together 31:057, 156-0083, 2°61759 and :008347. 


2. Subtract the difference between 3°14 and 1:0625 from 
the sum of 1:00172 and 2°127. 


3. Multiply 31:025 by ‘032, and ‘0625 by -00125. 
4, Divide 70175 by 17°5, and 7°5 by -00625. 
5, Find the value of £2°725 + 15°375s. 
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6. By how much does the sum of 3°72 and 10°015 fall short 
of the sum of 7:216 and 6°52? 


7. Express ‘035, 625 and -12288 as vulgar fractions in their 
lowest terms. 


8. Divide 2722-05 by 345 and -0272205 by 34:5. 


lias 602 
9, Reduce 16’ 195 and 69500 


10. Reduce £4. 17s. 103d. to the decimal of £5. 


to decimals. 


a3. 27) ae 
100000’ 320 “" 1024° 


12. Find the squares of 2°15 and 0324. 
13. Divide 990-6 by -3048. 
9°5 — 8°6254+1°75 
1'26+5°4 
15, Find the value of 23 of 7s. 33d. + 
+ £2°375. 


11. Express as decimals 


14, Simplify 
2 


1 . 
= of 5 of 2 guineas 


16. After taking away ‘75 and 129 of a certain quantity, 
what decimal of the whole will remain ? 


17. Shew, by reducing the fractions to decimals, that str 


is greater-than 1:3809. ) 
18, Divide the product of 37:5 and +1248 by 005625. . 
19, Express 2 cwt. 3 qrs. 13 lbs. 2 ozs. as a decimal of a ton. 
321 x °321 —°179 x 179 


321 — 179 of £5. 


20. Find the value of 


21. Find the value of 


1 1 1 
2x3 2xBx4xbtIx3K4xOXOXT 


correct to 4 places of decimals. 
22. Multiply 02019 by 52:03. 
23, Divide ‘04312 by 0044, and 9:0225 by ‘225. 
24, Add together £4°1625, £°817, £2°3585 and £2°662. 
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25, Express i of £1. 0s. 2id.+°875 of Is. 8d. as a decimal 


of ls. 4d. 


F 


* 


26. Subtract £1°740625 from the sum of £3°1375 and 
108125. 


27. Express 03125, °7986 and °14336 as vulgar fractions in 
their lowest terms. 


28, Divide -378 by 262°5 and 37°8 by :02625. 
29. Reduce 1 day 15 hours 54 min. to the decimal of a week. 


: 562 x °562—"188x°188 . 
30. Find the value of ace of $7. 10s. 6d. 


31. Express as decimals ie of 3 = and 25 3%5 of 1,2;. 


32. Divide 2722-05 Aes 345 and °0272205 by 3°45. 


+ ‘00128 
ae LG: 


34. Express the difference between ‘2285714 and -428571 as 
a vulgar fraction. 


33, Simplify - 


35. Express pA of £1. 2s. 6#d.+°125 of 11s. 6d. as a decimal 
of 1s. 9d. 


118 
36. Express as decimals 2 m ag =a and aE: 


37. Add together 3°315, 5-018, 3:29i and 4-278. 
38. Multiply 3:17 by 2°5 and divide 15:19 by 11. 
39. Find the value of £:1583 and of £1:6052083. 


3 7 11 4 1 
40. Reduce 50 of £1. 2s. 6d. +5 of 7 of 4d. — ~ Of: a OF 


80 
3s. 1d. to the decimal of £49. Os. bd. 


41, Simplify 1°702 x 2°9015 + ‘0005803. 


42. Divide the product of ‘0374 and ‘0075 by the difference 
between ‘675 and °6375. 
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43, Express 48324 and ‘2954 as vulgar fractions in their 
lowest terms. 

44, Divide 3°8i by 2-297, 

45. Add £:432 to £-234, and express the result as a fraction 
of 15s. 


46. Multiply 6-25 by :00512, and divide -00125 by 62500. 


47. How many pieces each -17 inches long can be cut from 
a wire whose length is 21:09 inches, and how long will be the 
piece left over ? 


: 15 448 
48. Reduce to decimals 7 and 995° 
49, Express the difference between °5384615 and :076923 as 
a vulgar fraction in its lowest term. 


50. Add together °732 of 12s, 43d. and -02i of £1. 0s. 93d., 
and express the result as a decimal of £1. 


51. Divide :03611 by 7:85 and 596-7 by 0001887. 


52. How many lengths each ‘0375 of a foot are contained in 
31°729687 feet, and what is the length of the remainder ? 


53. Reduce ‘127, 0034567 and ‘3304878 to vulgar fractions 
in their lowest terms. 


54. Find 1:021978 of £6. 16s. 6d. 


55. Add together -5125 of a yard, 62734 of a pole, and 
018325 of a furlong; subtract the result from -0049 of a mile, 
and express the answer in yards. 


56. Multiply 30°24 by 0334, and divide 293-46 by -0438. 

57. Find 125+4-163+1-7143+2°54, 

58. A cistern originally full of water lost ‘09375 of its con- 
tents by leakage, and then 650 gallons were drawn off, after 


which it was just half full. How many gallons did it contain 
at first ? 
59. Express as a decimal in its simplest form 
14014001, 1 
‘Al " 037° 
60. Find the difference between ‘027 of a guinea and ‘02916 
of 15 shillings, and express this difference as a decimal of 14s. 7d. 


CHAPTER VII 


PRACTICE. 


139. AN aliquot part of any quantity is a measure 
of that quantity. An aliquot part can therefore be 
expressed as a fraction of the quantity, the numerator 
of the fraction being 1 and the denominator an integer. 


‘Thus 10s., 5s. and 2s. 6d. are aliquot parts of £1, the fractions 
being 4, } and + respectively. ° 


140. Practice is a method of obtaining results by 
separating a whole into portions each of which is an 
easily calculated aliquot part of some particular unit 
or of one of the preceding portions. This separation 
can generally be effected in a variety of ways, and some 
experience is required to see the most convenient way. 


EXAMPLES. VII. A. 


$, 4; a3 $ and zs of 3d. 


Write down the aliquot parts of 3s. 4d., 2s. 6d., 2s., 9d. and 
8d., each of which is a whole number of pence, 


Write down 
I. 3, 3; & 2, 's 45 dos des De, ae and of £1. 
2. 3, 3) 4) bs 3, By tos Te, de and oh of 10s. 
3. 3, t, + and +, of 6s. 8d. 
4, 4,4, 2, 4, } and +, of 5s. 
5. 4, 4,4, 4, } and + of 2s. 6d. 
6. 4, 4, zt, %, # and +}; of 1s. 
7. $; $5 re > 4 and Js of 6d. 
8, 
9, 
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141. There are two distinct kinds of question to 
which the method of Practice is applicable. 


We may, for example, employ this method to find 
the cost of 3175 cwt. at £3. 17s. 6d. per ewt., or the 
weight of 1627 bales of goods each of which weighs 
5cwt. 3qrs. 1l4Ibs. These are examples of Simple 
Practice. 


We may also employ the method to find, for example, 
the cost of 15 ewt. 1 qr. 21 Ibs. at £7. 11s. 9d. per cwt. 
This is an example of Compound Practice. 


SIMPLE PRACTICE, 
142. The method will be seen from the following 


examples. 
Ex. 1. Find the cost of 1269 ewt. at £4. 6s. 8d. per ewt. 


It is evident that the cost of any number of things at £4. 6s. 8d. 
each is the sum of what the cost would be at £4 each and at 
6s. 8d. each. 

Now the cost of 1269 things at £1 each would clearly be £1269; 
the cost at £4 each would be 4 times the cost at £1 each; also, 
since 6s, 8d. is 4 of £1, the cost at 6s. 8d. each would be one- 
third of the cost at £1 each, that is 4 of £1269. We can there- 
fore obtain the required result as follows. 


£ 
1269=cost at £1 — each 
4 
5076= ae WO tice xk cae 
6s. 8d.=4 of £1| 423=......... ie. Saaeeae 
£5409 = ie £4.62. 8d. «2.0, 
Ex. 2. Find the cost of 67214 things at £5. 17s. 6d. each. 
£ 
67214 =cost at £1 each 
5 
336070 se Meee -. ¥en eee 
108, = ==aof £1 33607 oe carats 1 ie 
5s. =40f10s.| 16803 . 10s.=........, ee 
28s, 6d.=4 of 5s. 8401 . 158.=,,....... | ee 
£394882 . 5s.=—......... aaah, OB. ..... 


The cost at £1 each is multiplied by 5 to obtain the cost at £5 
each. The cost at £1 is divided by 2 to obtain the cost at 10s. 


i i 
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each. The cost at 10s. each is divided by 2 to obtain the cost at 
5s. each, Finally the cost at 5s. each is divided by 2 to obtain 
the cost at 2s. 6d, each. These results are then added to find the 
whole cost. 


It should be noticed that in all cases of Simple 


Practice the results can be obtained by multiplication, 
as in Chapter ITI. 


EXAMPLES VII. B. 


Find the cost of 


1, 3152 at 10s. each. 2. ‘7514 at 5s. each. 
3. 1734 at 6s. 8d. each. 4, 1875 at 2s. 6d. each. 
5. 2715 at 3s. 4d. each. 6. 3907 at ls. 8d. each. 
7. 365 at £2. 10s. each. 8. 479 at £3. 6s. 8d. each. 
9. 1594 at £7. 5s. each. 10. 1374 at £7. 2s. 6d. each. 
11. 6894 at £1. 2s. 6d. each. 12. 6078 at £6. 2s. each. 
13. 797 at £3. 15s. each. 14. 3842 at £7. 12s. 6d. each. 
15. 1234 at £9. 12s. each. 16. 1890 at £12. 7s. 6d. each. 
17. 697 at £24. 6s. each. 18. 3874 at £35. 11s. each. 
19. 3742 at £9. 7s. each. 20. 1894 at £24. 17s. 6d. each. 
21. Find the total weight of 742 packages each of which weighs 
1 cwt. 3 qrs. 
22. Find the total weight of 1945 bales of goods each of which 
weighs 5 cwt. 3 qrs. 14 lbs. 
23, Find the total length of string in 784 balls each of length 
10 yards 1 ft. 6 in. 
24, Find the total length of string in 1964 balls each of length 
3 yards 2 ft. 3 in. 
143. The following examples are somewhat more 
difficult. 
Ex. 1. Find the cost of 1392 things at £8. 9s. each. 
1302 =cost at £1 each 
i 11136 = shee Ba Sar es, 
5s.=4 of £1 348 aT Ey a 
4s.=1 of £1 216, 86,7, cra CRE 


£11762 . 83.—.... ... #8. Oe, 


142 


Ex, 2. Find the cost of 1275 things at £3. 19s. 4d. each. 


‘PRACTICE. 


£ 
1275 =cost at £1 — 
3 
3825 Tee £3 
10s. = 4. of Bil] her. 2408... 10s. 
5s.= 4 of 103, 826. 108... 5s. 
4s.=4 of £1 255 Sei paioce 4s. 
4d.=7, of 4s. Lp es ea 4d. 
eo oy ee £3. 19s. 4d. 
We may also proceed thus: 
£ 
1275 =cost at £1 each 
4 
5100 — ee £4... ee 
8d.= 3, of £1 42. 108.=......... Sd, cae 
£5057 . 108.=......... £3 198. 4d aes 


Ex. 3. Find the cost of 17981 ewt. at £3. 16s. 104d. per ewt. 
Since 4 £=6s. 8d., the cost of 17981 cwt. at £1 each is 


£1798. 6s. 8d. 


£. Bd. 
179852265, “8 =cost at £1 
3 
Si oon) en £3 
10s.=4 £ Byer a es, 10s, 
43.=4 ETE: sche: Se ene 4s, 
ai 2s.=4 of 4s. | 179 .16..8 =......... 2s, 
i © 6d.=3 offs |) eee 6d. 
e> 8d.—} of 64.40 Of gee eA... 3d. 
13d.=4 of 3d. 1° Tie ook... a 14d. 
6912. 6. 104=......... £3. 16s. 104d. 
EXAMPLES VII. C. 


Find the cost of 


349 at £9. 16s. 8d. 
1795 at £11. 14s. 

857 at £25. 6s. 6d. 
3584 at £20. 8s. 

1695 at £15. 138s. 
2697 at £12. 18s. 
1987 at £30. 18s. 9d. 
934 at £8. 14s. 6d. 
3957 at £24, 8s, 114d. 


See eS 
NOOR ON OO 


3189 at £7. 9s. 

7284 at £12. 16s. 
1897 at £30. 3s. 6d. 
3874 at £5. 17s. 
2678 at £25. 13s. 
1697 at £35. 19s. 
3856 at £7. 15s. 6d. 
1924 at £20. 6s. 6d. 
1248 at £3. 6s, 104d. 


19, 
21, 
23, 
25. 
27. 
29. 
31. 
33. 
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4321 at £1. 16s. 94d. 20. 617 at £3. 7s. 54d. 
1875 at £4. 13s. 64d. 22, 297 at £1. 3s. 112d. 
6864 at £4. 3s. 94d. 24, 1357 at 7s. 83d. 

2814 at 11s, 83d. 26. 6741 at £1. 18s. 74d. 
3927 at 15s. 103d. 28. 2345 at £2. 9s. 74d. 
1864 at £5. 17s. 113d. 30. 1891 at £1. 9s. 114d. 
79254 at £1. 8s. 10d. 32,. 1846} at £6. 12s. 6d. 
64813 at £8. 5s. 6d. 34, 55554 at £1. 6s, 103d. 


COMPOUND PRACTICE. 


144, ‘The method will be seen from the following 


examples. 


Ex; 1, | Find the rent of 5 a. 3 R. 20 p. at £1. 5s. 6d. an acre. 
hee S20, 
1. 5.6 -=rent of 1 acre 
5 
; 6 RM! Bile sins SE — in eit toed Bk. 
2R.=f0f1A Pe Minny? eae 2k 
1lr.=t of 2R 65-4 Seen 1B: 
20 B=4 of 1 R Fs ye oe renee 20 Ps 
1. Song Boks oO Rs COR 


- Ex. 2. Find the value of 11 oz. 13 dwt. 8 gr. of gold at 


£3. 17s. 104d. per oz. 


Petey Pavey ’ 
3.17 .104 =valueof 1 oz. » 
11 ; 
42, 16: Te ee. 11 oz. 
10 dwts.=4 of 1 oz. L018 Ree. 10 dwts. 
2 dwts.=1 of 10dwts. Ye ¢ Bae ae 2 dwts. 
1 dwt.=4 of 2dwts. 3. 10¢g= 70... 1 dwt. 
8 grs.=% of Idwt. | PD. OES nia. 8 grs, 
45... By OF Sika: 11 oz. 13 dwts. 8 grs. 


The sum of 22+ 22+ .%,+4+4 will be found to be 24. 
In the above example fractions of a penny less than 4d. are intro- 


duced in the course of the work but do not occur in the final 
sum; in many cases, however, the final answer contains frac- 
tions of a penny which it would be impossible to pay. The 
student should in general find the exact answer, as an exercise 
in accuracy, although in all real transactions the money to be 
paid would be either the farthing (or, when the total amount is 
not small, the penny) next below, or the farthing (or the penny) 
next above the true value. 
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The above example may also be treated as follows. It will be 
found [see Art. 137] that £3. 17s. 10$d.=£3°89375, 


£ 
3°89375  =valueof 1 ounce 


11 
42°83125 = <a 11 ounces 
10 dwts.=4 of loz. 1:946875= ==" exer 10 dwts. 
2 dwts.=+ of 10 dwts. "389375 > x5 cannes 2 dwts. 
ldwt. =40f 2dwts. "19468765 ieee 1 dwt. 
Sgrs. =40f ldwt. 06489583 =......... 8 grs. 
£45°42708333 =.......4. 11 oz. 13 dwts. 8 grs. 


Then £45-427083 will be found to be £45. 8s. 64d., by the method 
of Art. 138. 


Ex. 3. Find the cost of 3a. 2n. 2p. 8 sq. yds. at £80. 13s. 4d. 


an acre. 
Lie Ree 
80 . 13. 4=cost of 1 acre 
3 
942 -, O'S ies eee ee 
2n.= 4 of 1a. 40) 6:28 Se. 2k. 
2 P.=7, of 2 RK. 1 a Dat trance 2P 
54 yards=+; of 2 p. 1... Wea 54 yds 
4 yard = 1 of 54 yds. 4 
.. 24 yards = 4 of 54 yds. 1G anak 23 yds. 
9838.. 9. 6=......00 Za.2R.2P. 8 yds. 


Ex. 4. A bankrupt pays 6s. 54d. in the pound, how much will a 
creditor receive to whom he owes £560. 10s. ? 


a. S. d. 
560 . 10. O =total amount of debt 
5s. = ofl£ 140. 2. 6 =amount paid at 5s. for 1£ 
1s. 3d. =+4 of 5s. 35... 0. Thais i. Sho Ses 
24d.=4 of 1s. 3d. 5.16. 9i eee Shdy ..8 
180 . 19°. 108— 77s OF. BAG. ccs 


EXAMPLES VII. D. 


Find the cost of 5 cwt. 3. qrs. 14 lbs. at £2. 6s, 8d. per ewt. 
Find the cost of 25 cwt. 1 qr. 21 Ibs. at £3. 2s. 8d. per cwt. 
Find the cost of 8 oz. 12 dwts. 12 grs. at £1. 6s. 8d. per oz. 
Find the cost of 9 yds. 2 ft. 9in. at £2. 3s. 6d. per yard, 
Find the rent of 86 A. 1 R. 24 P. at £3, 10s. an acre, 


ae be 
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6. The rent of a farm of 138.4..1 RB. 24P. is at the rate of 
35s, an acre. Find the whole rent, 

7. ind the cost of 18 sq. yds. 4 Sq. ft. 96 sq. in. at 16s. 103d. 
per sq. yd. 

8. Find the cost of 3qrs. 3bus. 1 pk. of oats at 34s. 8d. 
a quarter. 3 


9. Find the cost of 3qrs. 7 bus. 2 pks. 1 gal. at £2. 14s. 8d. 
per quarter. 


10. Find the cost of 21 qrs. 3 bus. 2 pks. 1 gal. at £1. 17s. 4d. 
a quarter. 


11. Find the cost of 3 tons 3cwt. 3 qrs. 27 lbs. 12 oz. at £7 
per cwt. 3 


12. Find the cost of 24 tons 6 ewt. 2qrs. 8 lbs. at 17s. 6d. 
a ton, 


- 13, Find the cost of 21 tons 3 cwt. 3 qrs. 7 lbs. 12 oz. at 
£6. 1s. 4d. per cwt. 


14, Find the cost of 4 tons 13 ewt. 1 qr. 16 lbs. at £5. 3s. 3d. 
per cwt. 


15. Find the value of a bar of gold weighing 61 lbs. 8 oz. 
12 dwt. 12 grs. at £4. 4s. 8d. an oz. es 


16, Find, to the nearest farthing, the cost of 10 ewt. 3 qrs. 
22 lbs. at £6. 6s. 6d. per cwt. 


17. Find the value of a silver cup weighing 2 lbs. 5 oz. 
17 dwt. 6 grs. at 8s. 4d. an ounce. 


18. Find the value of a gold cup weighing 1 Ib. 6 oz. 15 dwt. 
5 grs, at £6. 10s. an ounce. 


19, Find the cost of 235 tons 6 cwt, 3 qrs. 6 Ibs, 8 oz at 
£2. 2s. per cwt. 


20. Find the cost of 114 tons 3 cwt. 16 lbs. at £844, 13s. 4d. 
per ton. 


21. Find the rent of 76.4. 3K. 8p. at £2. Os. 74d. an acre. 
22, Find the rent of 132 a. 3R. 25p. at £3. 7s. 4d. an acre. 


23, Find the rent of a farm of 3254. 3R. 8. at £1. Lbs. 21d, 
per acre. 


24, Find the value of 13.4, 3 nr. 25 p, at £239, 16s. 8d. per acre. 


25. If a bankrupt pays 13s. 2d. in the pound, how much will 
a creditor receive to whom he owes £563. 15s. ? 


S. AR, 10 
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26. A bankrupt’s liabilities are £3758. 10s., what are his 
assets if he can pay 18s. 73d. in the pound ? 


27, A bankrupt whose debts amount to £8428 can pay 
13s. 103d. in the pound; what are his assets? 


28. What would be the amount of a tax on £575 at 1s. 1d. 
in the pound? 


99. The whole taxation for a certain district is at the rate of 
2s. 74d. in the pound; how much does a property pay whose 
annual rateable value is £3567. 6s. 8d. ? 


30. Find the rent of 4 acres 110 sq. yds. at £5. 15s. 6d. per 
acre. 


31. Find the yearly cost of keeping in order a road 29 miles 
6 fur. 200 yds. long at £6. 1s. per mile. 


32, Find the cost of making a railway 17 miles 3 fur. 53 yds. 
long at £3476 per mile. 


33, Find the cost of 6 fur. 12 poles 2 yds. at £14. 13s. 4d. a 
furlong. 


34, Find the cost of making a fence 3 fur. 11 poles 3} yds. 
long at £183. 6s. 8d. per mile. 


35. Find the rent of 254.3R. 15 p. 2? yds. at £2. 15s. an 
acre. 


36. Find the cost of 1a. 3R. 2P. 17yds. at £40. 6s. 8d. per 
acre. | 


INVOICES. 


145. When purchases are made a written list 
shewing the quantity and the cost of each article is 
made out by the tradesman and sent with the goods. 
This written list is called a Bill or an Invoice, and 
each separate entry in it is called an Item. 

If bills are not paid at once, a statement of the 
total cost of the goods supplied on particular days is 
made up at the end of a certain period ; and this state- 
ment is called an Account. [If all the different items 
are given in the account it is called a Detailed 
Account, 
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Invoices and Accounts are usually made out in the 
following forms. 
Specimen of a Bill or Invoice. 
Cambridge, May 10th, 1891. 
Mrs W. Witson, 


Bought of J. Woops anp Co. 
Grocers. 


5 Ibs. tea at 1s. 8d. per lb. 

1 stone sugar at 34d. per lb. 
4 lbs, butter at 1s. 5d. per lb. 
3 lbs. cheese at 11d. per Ib. 


oor Om 
COrr 


2h 0 10 


Specimen of an Account. 
London, April 1st, 1891. 


J. Woops anp Co., Cambridge. 
Dr to Parker, WATSON AND Co. 


fe re ee 
Bie Bu.) Be 
Jany 6 To Goods as per Invoice 59 17 


d 

4 
Jany 29 To Goods as per Invoice 157 12 9 
Feby 23 To Goods as per Invoice 294 11 1 
2 


£512 1 


EXAMPLES VII. E. 


Make out the following bills with names and dates. When 
the exact amount of one of the items cannot be expressed in 
money, the farthing next above should be charged, as is done by 
tradesmen. 


1, 7% yds. of flannel at 11d. per yd.; 74 yds. brown holland 
at 63d. per yd.; 33 yds. ribbon at 74d. per yd.; and 4 reels of cotton 
at 25d. each, 

2, 2%\bs. tea at 1s, 10d. perlb.; 7 lbs. biscuits at 9d. 
per lb. ; 14 lbs. rice at 24d. a Ib.; and 3 lbs. butter at 1s, 2d. per lb, 


3. 7 lbs. 3 oz. beef at 11d. per lb.; 2 Ibs. 4 oz. steak at 13d. 
per lb.; 4 lbs. 5 oz. lamb at 114d. per lb.; and 2 Ibs. suet at 7d. 


per lb. 
10—2 
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4, 17 yds. calico at 8$d. per yd.; 254 yds. linen at 1s. 63d. 
per yd.; 40 yards huckaback at 93d. per yd.; and 3 cases of 
needles at 1s. each. 


5. 11 ]bs. 7 oz, mutton at 10d. per lb. ; 10 kidneys at 2d. each; 
3 lbs. 5 oz. steak at 13d. per lb.; 7 lbs. 2 oz. veal at 114d. per lb. 


6. 114 doz. copybooks at 2s. 3d. per doz.; 15 quires paper at 
74d. per quire; 10 books at 1s. 4$d. each; and 3 boxes of steel 
pens at 8d. each. — 


7. 5 lbs. tea at 1s. 9d. per lb.; 21 lbs. sugar at 23d. per lb. ; 
7 Ibs. jam at 53d. per lb.; 43 lbs. currants at 33d. per lb.; and 
5 lbs. 7 oz. bacon at 1s. 1d. per lb. 


MISCELLANEOUS EXAMPLES IV. 
1. What is the least number which must be added to a 
million that the sum may be exactly divisible by 573? 


2. Reduce £17. 15s. 9$d. to farthings and 2 tons 5 cwt. 13 lbs. 
to ounces. | 


3. How many times is £6. 17s. 94d. contained in £943, 14s. 


4, Hind the G.c.m. and the L.c.M. of 936 and 2925. 

5. Divide 43 of 12 by 51, and the result by 2}. 

6. Divide 1°516515 by °303 and (00242)? by 37125, 

7. Multiply £14. 6s. 4d. by 6875 and divide £147 by 47:04. 
a Find the cost of 58 cwt. 3 qrs. 21 Ibs. at £5. 9s. 4d. per 


9. Acertain number was divided by 105, by ‘short’ divisions; 
the quotient was 192, the first remainder was 1, the second was 
4 and the third was 6. What was the dividend? 


10. Multiply £1388. 10s, 5d. by 37, and divide the result by 
83. 


11. Reduce 3 lbs. 5 oz 16 dwts. to grains, and express 


1 oz. 16 dwts. 11 grains in Avoirdupois weight. 
1 from PEO TH 


12. Subtract 164 x 4 ee 
: 827 — 3y5 


7 from 


38 at 
Ta 
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_ 13. A man after spending 2 and 4 of his money, found that 
he had £33 left. How much had he at first? 

14, Simplify -428571 x 12-6 — 2°34 x 2:27. 

15. From a rod a yard long, portions each ‘083 of an inch 
are cut off. How many portions can be cut off, and what will be 
the length of the remaining piece? 


16, Find the cost of 25 ewt. 3 qrs. 25 Ibs. 12 oz. at £2. 6s. 8d. 
per cwt. 


17, Divide five million seven hundred and ninety-one thou- 
sand seven hundred and fifty-five by one hundred and twenty- 
one. 


18, Find the value of 51 things, any four of which are worth 
£19. 3s. 1d. 


19, The circumferences of the large and the small wheels of 
a bicycle are 143 inches and 40 inches respectively. How many 
more turns will the latter have made than the former in a 
distance of 13 miles ? 


_ 20. Find the c.c.m. of 2079 and 2898; and the t.c.M. of 12, 
15, 18, 21, 25, 35 and 210. 


21. Arrange %, fz and <4 in ascending order of magnitude. 
22. Divide ‘0663 by -00204 ; also divide 3°6 by 37. 


23. Express 38, -6761904 and 6°75 x 037 as vulgar fractions 
in their lowest terms. 


24, ind the cost of 3 roods 17 poles at £256. 10s. per acre. 


25. How many numbers each 567 must be added together 
that the sum may be greater than a million ? 

26, Reduce 772642 square yards to acres, roods, poles and 
yards. 


27, A bill of £30. 19s. 1d. was paid with an equal number 
of sovereigns, half-sovereigns, half-crowns and pennies. How 
many were there of each ? 

28. Find the greatest number which will exactly divide both 
618234 and 712923; find also the smallest number which is 
exactly divisible by both the numbers. 

29, Find the proper fraction which added to 4%, #; and 2°, 
will make the result an integer. . 


EET ee 63-27 1 
; Z Pacts 2 + 196 _ 3 jms 
30. Simplify 12 of a {2g 2 of ae 


5 
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31. Find in hours, minutes and seconds °6575 of a day. 


32. Find the cost of 3 tons 13 cwt. 1 qr. 17 lbs. at £2. 6s. 8d. 
per ton. 


33.. What is the greatest number of Sundays there can be 
in a year? On what day of the week will the first of February 
fall when the number of Sundays in a year of 365 days is 
greatest ? 

34, How many times can £17. 5s. 94d. be subtracted from 
£100, and what will be the last remainder ? 

35, A grocer buys 15 cwt. of goods for £24. 10s.; at what 
rate per lb. must he sell to gain £7 on the whole? 

36. A bar of metal weighing 100 oz. 16 dwts. is made into 
coins weighing 1 oz. 8dwts. each. How many coins are there ? 


37. Simplify 23 of 175 x 3$ of 1,4, and divide 32 of 4 by 52. 


42 3-3 6 _,.24#+14 
“8 of 2 —¢ 9. 108. to 11. 8 6d. 
38. Add 63 of b+ of £2. 10s. to es of a of 7s. 6d. 


39. Express as a decimal -136 x 7°3-+--43. 
40, Find -025 of £2+°75 of a crown+1'6 of sixpence +25 of 
half a guinea. 


41. The heights of 6 brothers are 6 ft. lin. 5 ft. 114 in., 
5 ft. 1lin., 5ft. 105in., 5 ft. 10¢in, and 5ft. 9fin. respectively. 
What is their average height? 

42. Reduce 10 miles 2 fur. 13 poles to inches, and 2 acres 
3 roods 13 poles 4 sq. yds. to yards. 

43. What is the least number which when divided by 15 
leaves a remainder 3, when divided by 18 leaves a remainder 6, 
and when divided by 24 leaves a remainder 12 ? 

44, Find the greatest length of which both 1 m. 4 fur, 16 p. 
2 yds. and 1m, 1 fur. 10 p. 2 yds. are multiples. 

45. How much is required to make the difference between 
23 and 1} equal the sum of 54, 1$ and 3? 

7 


46, Simplify 23 of 1}+5} of 33, and ——e 
5+ 
jb 
3—% 
dics 
47, ° What decimal of £4. 11s. is 2 of a l of £°773 
_~ 13 


48, Find the annual cost of repairing a road 9 miles 3 fur. 
177 yds. long at £16. 10s. per mile, 


CHAPTER VIII. 
AREAS AND VOLUMES. 


146. A square is a plane figure bounded by four 
equal sides, and having all its angles right angles, 
A rectangle is a plane figure bounded by four 
sides, and having all its angles right angles. 
Opposite sides of a rectangle are equal to one another. 


The area of a plane figure is the amount of surface 
included within its bounding lines, and this area is 
measured by the number of times it contains some 
standard unit of area. 

Different units in terms of which an area can be 
expressed have already been given in Chapter III. 

A square inch is a square each of whose sides is 
one inch, and similarly for a square foot, a square 
yard, &e. 

The problem of finding the area of a plane figure, 
except in the simple case of a rectangle, is beyond the 
limits of this book, 


147. To find the area of a rectangle. Let 
ABCD be the rectangle whose area is required. 


A B 
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Suppose, for example, that AB is 4 inches and that 
AD is 3 inches. Divide AB into 4 equal parts and 
AD into 8 equal parts, and draw lines parallel to the 
sides as in the figure on the left. 


Then the rectangle is divided up into squares each 
of which is a square inch; and the number of these 
squares is clearly the product of the number of inches 
in AB by the number of inches in AD. 

The above reasoning clearly applies to all cases, 
both the length and the breadth of the rectangle being 
an integral number of inches. 


Now suppose, for example, that in the figure on the 
right AB is 3 inches, and that AD is 2 inches. 


Let ALFG be one square inch. Divide AF into 
two equal parts, and AG into five equal parts and GD 
into two equal parts. Then the subdivisions of AB 
will be all equal, as also those of AD. Hence, if lines 
be drawn as in the figure, ABCD will be divided into 
3 x 7 equal rectangles, such that the square inch AFG 
will contain 2 x 5 of these rectangles. Hence AB 


will contain ots 


ee Gee 
2x5 square inches, that is = x ; Square 


2 
inches. 


From the above it follows that the number of 
square inches (or square feet, &c.) in a rectangle 
is equal to the product of the number of inches 
(or feet, &c.) in the length by the number of 
inches (or feet, &c.) in the breadth. 


It should be noticed that the length and breadth 
must both be expressed in terms of the same wnit. 


For example, the area of a rectangle whose length is 2 feet and 
breadth 6 inches is (2 x 4%) square feet, or (24 x 6) square inches. 
The above rule for finding the area of a rectangle is often expressed 
shortly by the statement that area=length x breadth; this being 


understood to mean that (the number of units of) area=(the | 


number of units in the) length x (the number of units in the) 
breadth. 


<ote 
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148. Now that we can find the area of a rectangle, 
we can see that the relations between the different 
units given in the Table for Square Measure on page 42 
follow at once from the relations between the corre- 
sponding units in linear measure. 

For, since 12 inches make 1 foot, (12x12) square inches make 1 
square foot. 
Since 3 feet make 1 yard, (3 x 3) square feet make 1 sq. yd. 
Since 53 yards make 1 pole, (54 x 54) sq. yds. make 1 sq. pole. 
Again 22 yards make 1 chain, therefore (22 x 22) sq. yds, =484 sq. 
yds. make 1 square chain. 
Thus 4840 sq. yds.=10 sq. chains=1 acre, 
Also 1 sq. mile= (1760 x 1760) sq. yds. = 1760 x 1760 + 4840 acres 
= 640 acres. 
Ex. - Find the acreage of a rectangular field whose length is 132 
yards and whose breadth is 384 yards. 
The area = (132 x 384) sq. yds, 
= 5082 sq. yds. = 2892 acres 
= #1 acres=1 a. 8 p. 

149. If the area of a rectangle be known and also 

the length (or the breadth), the breadth (or the length) 


can be at once found. 

For example, to find the breadth of a rectangle whose length is 
15 feet and whose area is 200 sq. ft. 

_Bince the product of the number of feet in the breadth by the 
number of feet in the length is equal to the number of square 
feet in the area, we have 

breadth = (200+15) ft. =134 ft.=18 ft. 4 in. 


EXAMPLES VIII. A. 


Find the areas of the rectangles whose lengths and breadths 
are as under: 


12 ft., 14 ft. 2, 22 ft., 17 ft. 
25 yds., 17 yds. 4, 114 in., 122 inches. : 
5 feet, 17 inches. 6. 10 yds,, 23 ft. 


3 yds. 2ft., 5 yds. 1 ft. 8. 21 yds. 2 ft., 18 yds. 
13 ft. 4in.,9 ft.2in. 10, 11 ft. 9 in., 8 ft. 7 in. 


Find the acreage of the rectangular fields whose lengths and 
breadths are as under: 


11. 319 yds., 275 yds. 12. 363 yds., 240 yds. 
13. 400 yds., 2144 yds. 14. 1782 yds., 1624 yds, 
15, 550 yds., 400 yds. 16. 125 yds., 494 yds. 


CN gr 
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17, Find the area of a rectangular field whose length is 
9 chains 12 links and whose breadth is 6 chains 25 links. 


18. Find the area of a rectangular field whose length is 
9 chains 25 links and whose breadth is 7 chains 75 links. 

19. The area of a rectangle is 925 square inches and its 
breadth is 25 inches; what is its length ? 

20. What is the length of a rectangular table the area of 
whose top is 71 sq. ft. 16 sq. in., and the breadth 6 ft. 8 in.? 


21. The area of a rectangular courtyard is 52 sq. yds. 2 sq. ft. 
36 sq. in., and its length is 14 yds. 9 in.; what is its breadth? 

22. What will it cost to paint the ceiling of a room whose 
length is 24 ft. 6 in. and breadth 16 ft. 6 in. at 3s. per square 
yard ? 


23, ‘The area of a rectangular field is 1a. 1 r. 10 p., and its 
breadth is 82} yds.; what is its length ? 


24. What is the cost of a rectangular plot of building land 
55 ft. wide and 165 ft. long at the rate of £1000 an acre 2 


25. What is the cost of a rectangular plot of building ground 
250 ft. long by 60 ft. wide at £1210 an acre? 


CARPETING FLOORS AND PAPERING WALLS. 


150. The following examples are of frequent oc- 
currence :— 


Ex. 1. How much will it cost to carpet a room 16 ft, by 20 ft. 3 in. 
with carpet 27 inches wide at 3s. 6d. a yard? 

Area of floor= (16 x 204) sq. ft.=324 sq. ft. 

Since the carpet is to cover the whole floor, the whole area of the 
carpet is to be 324 sq. ft., and its width is 27 ft. 

Hence length of carpet = (324-27) ft.—144 ft.=48 yds. 

Therefore cost of carpet=3s, 6d. x 48=£8. 8s. 


Kx. 2. How much will it cost to paper the walls of a room 19 ft. 
3 in. long, 15 ft. 9 in. wide and 12 ft. high, with paper 21 inches 
wide which costs 24d. per yard? 

The area of each of the two sides of a room = length x height. 

The area of each of the two ends of a room= breadth x height. 

Hence the total area of the four walls= 2 (length + breadth) x height. 

Hence the total area of the four walls of the room in question 

= {2 (194 +159) x 12} sq. ft.=840 sq. ft. 
Hence the length of paper required 
=(840+-21) ft. =480 ft. = 160 yds, 

Since the paper costs 24d. per yard, the whole cost will be 

24d. x 160=£1. 138s. 4d. 
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Note. In the preceding questions we have found the quantity of 
carpet or wall-paper which would be required if it were of one 
uniform colour throughout. When, as is almost invariably the 
case, there is a pattern on the carpet or paper, there must be a 
certain amount of waste, if the different lengths are properly 
fitted together. Moreover wall-papers are only sold in lengths of 
12 yards called ‘pieces’; if therefore, as in Ex. 2, 160 yards of 
paper were required, 14 pieces=168 yards would have to be bought. 
Knglish wall papers are generally 21 inches wide, 


Ex. 3. A room 21 ft, by 19 ft. has a Turkey carpet in it, a border 
3 ft. wide all round being left uncovered by the carpet. The 
border was stained at a cost of 1s. 6d. a square yard, and the 
carpet cost 18s. a square yard: what was the total cost? 

Since the border is 3 ft. wide all round the room, the length of the 
carpet must be 21 ft.—3 ft.x2=15 ft., and the breadth must be 
19 ft.-—3 ft.x2=18 ft. 

Hence area of carpet=15 x 13 sq. ft.=%> sq. yds.. 

Hence price of carpet =18s. x §3= £19. 10s. 


The area of the border is the difference between the whole area of the 
jJloor and the area covered by the carpet, and is therefore 
(21x 19-15 x 13) sq. ft.=204 sq. ft. 
Hence cost of staining at 2d. a sq. foot=408d. = 34s. 
Thus total cost=£19. 10s.+ £1. 14s.=£21. 4s. 


EXAMPLES VIII. B. 


i ie carriage drive is 69 ft. 9 in. long and 16 ft. wide, find 
the cost of gravelling it at 1s. 3d. per square yard. 


2. How much carpet 27 in. wide will cover a room 22 ft. 6 in. 
long and 15 ft. 9 in. wide, and what will the carpet cost at 4s, 3d. 
per yard? 


3. A room is 10 yds. 2 ft. long and 7 yards 1 ft. 6 in. wide ; 
find the cost of covering it with carpet at 4s. 6d. a square yard. 


4. Find the cost of carpeting a room 8+ yards long by 6 yds. 
2 ft. broad with carpet 23 ft. wide at 3s. 6d. a yard. 


5. The outer and inner boundaries of a gravel path are 
squares, and the path is 4 ft. wide. The side of the square 
enclosed by the path is 50 yards. How much would it cost to 
gravel the path at 1s. 6d. a superficial yard ? 


6. Find the cost of turfing a lawn tennis court which is 
78 feet long and 39 feet wide making a margin of grass 12 feet 
wide at each end and 6 feet wide at each side. The turf costing 
4d, a square yard, 
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7. Supposing a postage stamp to be 1 inch long and 4 of an 
inch broad, how many stamps would be required to cover a wall 
which is 15 ft. 6 in. long and 10 ft. 8 in, high ? 


8. What would be the expense of carpeting a room 24 ft. 
6 in. by 18 ft. with carpet 27 in, wide, and which costs 4s, 6d. a 
yard ? 

9. How much carpet 27 inches wide would be required for a 
room 382 feet -by 23 feet, a margin 4 feet wide being left 
uncovered ? 
~ 10. What will be the cost of carpeting a room 33 feet long 
and 24 feet wide with carpet 27 inches wide and costing 3s. 6d. 
a yard, a border one yard wide being left uncovered? — 

» ll. A hall is 103-23 feet long and 83°25 feet broad and it is 
to be paved with equal Square tiles: what is the size of the 
largest tile which will exactly fit, and how many of them will be 
\required 2 

/12. Find the cost of covering the floor of a hall 39 ft. 4% in. 
long by 20 ft. 112 in. wide with éles each 54 inches by 43 inches, 
and costing (including the labour of laying them) £1 a hundred. 


13. It cost 4s. 1d. to paint a board 2 ft. 4 in. square. How 


much was charged per square foot ? 
14. It cost £3. 17s. 6d. to gravel a path 20 yds. 2 ft. long 
and 5 ft. wide. How much did it cost per square yard ? 
15. Find the area of the four walls of a room 15 ft. long, 
14 ft. wide and 10 ft. high, 


16. Find the area of the four walls of a room 16 ft, 4 in, 
long, 13 ft. 8 in. wide and 11 ft, 4 in. high. | 


17. Find the area of the four walls of a room 14 ft. 6 in, 
long, 13 ft. 10 in. wide and 10 ft, 8 in. high. 


18. A room is 18 feet long, 13 ft. 6 in. wide, and 12 feet high, 
How much paper 21 inches wide will be required to cover the 
walls, and what will be the cost at 2s. 6d. per piece of 12 yards ? 


19. How much will it cost to paper a room 17 ft. 6 in. 
Square, and 14 ft. 3 in. high, with paper 1 ft. 9 in. wide at 8d. 
a yard ? 
| 20. <A room 22 ft. 3 in. long, 17 ft. 9 in. wide and 12 ft, 6 in. 

high, has two windows each 5 ft. 3 in, by 3 ft. 4 in., a door 7 ft, 


by 3 ft. 9 in., and a fire-place 5 ft, 3 in. by 4ft.4in. How pone 


pieces (each 12 yards long) of paper 21 inches wide would have 
be bought to paper the room? | ‘ 


ved 
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VOLUME OF SOLIDS. 


161. A solid or body has three dimensions, namely 
length, breadth and thickness. 

A Rectangular Solid is a body bounded by six 
plane faces which are all rectangles. 

A Cube is a body bounded by six equal square faces. 

The Volume or Capacity of a Solid is the space 
included within its bounding surfaces, and this volume 
is measured by the number of times it contaims some 
standard volume. 

Different units in terms of which a volume can be 
expressed have already been given in Chapter III. 

A cubic inch is a cube each of whose sides is one 
inch; and similarly for a cubic foot, &c. | 

152. To find the volume of a rectangular 
solid. Poe 
_ Suppose, for example, that the dimensions of the 
solid are 5 in. by 4in. by 3in. We can divide the 
- edges respectively into 5, 4 and 3 parts each being one 
inch ; and if planes be drawn through the points of 
division parallel to the outer faces of the solid, as in the 
figure, the whole solid will be divided up into equal 
cubes each of which is a cubic inch. . 


There will be as many layers of cubes as there are 
inches in the height of the solid, and the number of 
cubes in each layer will be the product of the number 
of inches in the length by the number of inches in the 
breadth. 


me F ¢ ; oe 
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Thus the number of cubic inches (or cubic 
feet, &c.) in a rectangular solid is equal to the 
continued product of the number of inches (or 
feet, &c.) in its length, breadth and thickness, 

153. Now that we can find the volume of a rect- 
angular solid, we can find the relations between the 
cubic yard, the cubic foot and the cubic inch. 

For 1 cubic yard = (3 x 3 x 3) cubic feet, 
and 1 cubic foot =(12 x 12 x 12) cubic inches. 


Ex. 1. Find the volume of a rectangular block of stone 12 ft. long, 
7 ft. wide and 1 ft. 6 in. high, 
Volume = (12 x 7 x 14) cubic feet —126 cubic feet. 
Ex. 2. A beam 1 ft. 6in. wide and 1 ft. 3in. high contains 464 
cubic feet of timber; what is its length? 
Since volume=length x breadth x thickness, 
volume 


breadth x thickness * 
464 
Hence length ie ik xh ft.= 242 ft. 


length = 


Ex. 3. The Imperial Gallon is the volume occupied by 10 Ibs, of 
water, and a cubic foot of water weighs 1000 oz. nearly; find, on 
this supposition, the number of cubic inches in a gallon, 

Since 1728 cubic inches weigh 1000 oz., 1728 cubic inches weigh 
1 oz., and therefore +533 x 160 cubic inches weigh 160 oz., that 
is 10 lbs., which is the weight of a gallon. 

Hence a gallon contains 1600 x 160 cubic inches, that is 276-48 
cubic inches, 

Ex. 4. How many gallons will a cistern 6 ft. long, 4 feet wide and 
3 feet high hold, it being given that a gallon of water weighs 
10 lbs. and that a cubic foot of water weighs 1000 oz. 

The cistern will hold (6 x 4 x 3) cubic feet. 

Hence the weight of the water which will fill the cistern is 
1000 ounces x 6 x 4 x 3, 

A gallon weighs 160 ounces. Hence the number of gallons required 

_6x4x8x 1000 an 


Ex. 5. The external dimensions of & rectangular stone tank are 
length 12 ft. 6 in., breadth 8 ft., and height 4 ft. The interior is 
also rectangular, and the sides and bottom are 3 inches thick. 
Find the number of cubic feet of stone in the tank. 

The internal length =12 ft. 6 in, —3 in, x 2=12 ft., 
the internal breadth= 8 ft. —-3in.x2= 7 ft. 6 in., 
and the internal height= 4 ft, —3in. = 8 ft. 9 in. 

Now the volume of the stone is the difference between the volumes 
given by the external and internal dimensions, 

Hence volume required = (124 x8x4—12x 74 x 3#) cubic feet 

= (400 — 3374) cubic feet=624 cubic feet. 
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EXAMPLES VIII. C. 


Find the volumes of the rectangular solids whose dimensions 
are as under : 


5 ft. by 4 ft. by 2 ft. 9. 12 ft. by 6 ft. by 4 ft. 
3yds. by lg yds. by 2ft. 4, 5 yds. by 25 yds. by 4 ft. 

6 ft. 4 in. by 4 ft. 3 in. by 2 ft. 6 in. 

7 ft. 9 in. by 5 ft. 3 in by 3 ft. 6 in. 

5 yds. 1 ft. by 3 yds. 2 ft. by 2 ft. 9 in. 

6 yds. 9 in. by 2 yds. 1 ft. by 2 ft. 7 in. 

. A rectangular block of stone 4 ft. long and 2 ft. 6 in. 
broad contains 174 cubic feet of stone ; what is its height ? 

10. Find the length of a rectangular beam which contains 
98 cubic feet of timber and whose cross section is 2 feet square. 

11. How many loads (cubic yards) of gravel would be 
required to cover a path 150 yards long and 4 feet wide to a 
depth of 2 inches ? 

-,12. A school room whose floor is 60 ft. by 40 ft. has accommo- 
dation for 360 children, allowing 100 cubic feet of air for each 
child. What must be the height of the room ? ; 

13. If 1 pint=34°66 cubic inches and 1 gallon of water 
weighs 160 ounces Avoir., find the number of gallons and the 
weight of the water which would fall on an area of an acre during 
a rainfall of one inch. 

214, A tank is 21 ft. 4 in. long, 3 ft. wide and 2 ft. deep ; it 
is filled with water to within 3 inches of the top. What is the 
volume of the water, and what is its weight? [A cubic foot of 
water weighs 1000 ounces. | 

15. If a cubic foot of water weigh 1000 oz. what weight of 
water will fall on an acre of ground during a rainfall of an inch ? 

(16. A level tract of land 20 miles long and ? of a mile 
broad is flooded to a depth of 4 feet. Given that a cubic foot of 
water weighs 62 lbs., find in tons the weight of the water on the 
land. 

17. <A cubical cistern open at the top, costs £16. 6s. 8d. to 
line with lead at 1s. 4d. per square foot. How many cubic feet 
will it contain ? 

y18, What would be the weight of a beam of oak 18 inches 
square and 20 feet long, on the supposition that oak weighs 
845 ounces per cubic foot? 
¥% 19. How many cubic inches of wood are there in a wooden 
box whose external dimensions are 4 ft.4 in. by 3 ft. 10 in. by 
3 ft. 6 in., the wood being everywhere one inch thick ? 

“20, An iron safe is everywhere 14 in. thick, and its external 
dimensions are 6 ft. by 4 ft, 6 in. by 3 ft. 6in. How much does 
the iron weigh, assuming that a cubic foot of iron weighs about 
480 lbs. ? 
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CHAPTER IX. 


APPROXIMATION, 


154. No continuous magnitude can be measured 
with perfect accuracy. When, for example, we en- 
deavour to make two pieces of wire equally long, all 
that we can ensure is that they shall be of the same 
length so far as the eye, or other mstrument, can judge ; 
they however may, and probably will, really differ. by 
some thousandths or even hundredths of an inch, 

In all questions involving continuous magnitude, 
such as length, weight, &c., we must therefore be content 
with approximations more or less accurate to the true 
measure. It therefore follows that calculations depen- 
dent upon measurement can only give approximately 
accurate results, | 

For example, if we are told that a slab of stone is 17:6 inches long 
and 12-4 inches wide, we are not to conclude that these are per- 

Jectly accurate measurements, but only that the measurements 


are near enough for practical purposes, the real length and 
breadth being at any rate less than 17:7 and 12-5 respectively. 


If the given measurements were quite accurate the area of the slab 
would be (17°6 x 12:4) square inches. The actual area may how- 
ever have any value between (17°6 x 12-4) square inches and 
(17:7 x 12-5) square inches, that is between 218-24 square inches 
and 221'25 square inches, 


155. When the measure of any quantity is given, 
for example as 3°628, it generally means that the 
measure is not less than 3°628 and not greater than 
3'629, the possible error made by stopping at the third 
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decimal place being an error in defect less than one- 
thousandth of the unit. Now if the above measure had 
to be given as far only as hundredths of the unit, 3°63 
would be more accurate than 3°62. This principle is 
often employed when approximate measures are given. 
Thus the quantity whose measure is 6°57684 would be 
most accurately given by 6°5768, 6°577, or 6°58 to 4, 3, 
or 2 decimal places respectively, the possible error in 
excess or defect being now not greater than half the 
unit represented by the last decimal place retained. 


156. ‘To find the sum of any numbers to any given 
number of decimal places it would be necessary to 
consider the figures two places beyond in order to see 
what had to be carried. 


Ex. 1. Find to 3 places of decimals the sum of 14°61825, 3-17924, 
-518479 and 154:017235. 
14°618)|25 
5179 2 
518/479 
Le 
172°333 


Ex. 2. Find, to within one-thousandth, the sum of 5:3184, 27°5162, 
18°4196 and 23°0135 
5°3184 
27°51 62 
18-41 96 
23-01 35 
74:27) 
Here we have to find the sum correct to the first four figures. The 
sum of the numbers in the fifth column is 27, which is nearer to 


30 than to 20. Hence the most accurate sum to four figures will 
be 74°27. 


157. The method of finding a product or a quotient 
to any required degree of accuracy will be seen from 
the following examples. 


S. AR. 11 
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Ex. 1. Find, to 2 places of decimals, the product of 4:163 and 
5°784, 


Arrange as in Art, 126, and begin the multiplication from the left 
of the multiplier. The vertical line on the left gives the figures 
which are to be finally retained; it is, however, necessary to go 
two places lower down to see what should be carried to the 
last column retained. 


Multiply as usual so long as all the figures are to be retained, in 
the present case all the figures in the first two rows are to be 
retained. 

Before multiplying by 8, cross out the last figure of the multipli- 
cand, namely 3; then multiply 416 by 8, putting down the first 
figure of the product (adding in mentally what would be carried 
from the multiplication of the figure crossed out) in the last 
column. Now cross out another figure of the multiplicand, and 
multiply what remains by 4, again putting down the first figure 
of the product (with what must be carried from the multiplica- 
tion of the last figure crossed out) in the last column, Proceed 
in this way to the end. 


Since the sum of the figures in the fifth column is 18, the most 
accurate product we can give to two places of decimals is 24-08, 


Ex. 2, Find, to within one-millionth of the whole, the product of 
51°6243 and 112-4167, 


51-624)8 
11/2°4/167 
5162°43 
516°243 
103°248/6 
20°649)7 2 
"516/24 
*309)7 4 
036/13 


5803°433} |. 


Here we have to find the product correct to the first 7 figures, 
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Ex. 3. Find to within one-millionth, the quotient 
516-24175 + 123-456, 


12%-4¥§ ) 516-24175 ( 4181585 
493 824 


22 4177 

12 3456 
10 07215 
9 87648 
19567 
12345 
7222 
6172 
1050 
987 
83 


61 


We have here to find the first 7 figures of the quotient. Having 
found the first 3 figures in the ordinary way, the remaining 
4 figures, being less by two than the number of figures in the 
divisor, can be found by a shortened process. Namely, instead 
of annexing a nought at every stage on the right of the re- 
mainder as usual, we strike out the last figure on the right of 
the divisor instead, taking care, however, to use the last figure 
struck out to see what should be carried. 


Ex. 5. Find, to the nearest penny, the value of 
£51°3125 x 17-1874. 


Since 4d.=£-001 nearly, it will be unnecessary to retain more than 
4 decimal places in the product. 


Thus £ 

51-3495 
17/|°1874 

513°125 
859°1875 
5°1312 
4°1050 
*3591 
205 


£881:9285 
2 


iNoameon 


8.18°5700 
12 
d,6°84 
Thus the value required is £881. 18s. 7d. 
11—2 
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EXAMPLES IX. ~ 


Find the following to the nearest one-thousandth of the whole: 


14°625 x 31°857. 2. 15°816 x 19°714. 
156°423 x 175°45. 4, 138°714 x 89°47. 
314°2108 + 18°306. 6. 81:4623+129°54. 


15°8193 x 6°7149 + 1°3425. 

115°416 x 123°518~+119°417. 

Find to within a millionth of the whole: 

9. 198°4653 x 5194238. 10. 8°10976429 ~ 15°623. 


Find to within one-thousandth of the whole the areas of the 
rectangles whose dimensions are: 


11. 17-215 inches by 34°827 inches. 
12. 184:27 yards by 112°53 yards. 
13. Find to 4 places of decimals: 


29. SS 


for a 1 1 
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Find the value in money, to the nearest farthing, of 


14, £31°625 x 12°8743. 15. £119°48125 x 46127. 
16. £3°43125 x 118274. 17. £°41623 x 179°198. 
18, £111°845+314°627. 


CHAPTER X. 
DECIMAL MEASURES. THE METRIC SYSTEM. 


158. In almost all civilised countries, England 
being unfortunately an exception, the coinage and the 
different weights and measures have been arranged on 
the decimal system. 

In France, Belgium and Switzerland all sums of 
money are expressed in terms of the Franc, with its 
sub-unit the Centime (;1,th of a franc). In Italy, 
Spain and Greece the standard unit of money is of 
exactly the same value as the franc, but is called by 
different names. 

In Germany the standard unit is the Mark, with 
its sub-unit the Pfennig (;1,th of a mark). 

In Austria the standard unit is the Gulden, with 
its sub-unit the Kreutzer (+1, 

Approximately £1 = 25:15 francs = 20°4 marks 

= 102 gulden. 


THE METRIC SYSTEM. 


159: In the Metric System of weights and 
measures, which is used throughout nearly the whole 
continent of Europe, the fundamental unit is the unit 
of length called a metre, which is ‘approximately 
39°3708 inches. 

The standard units of area, volume, pe Sing y and 
weight are derived from the metre. 
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160. Decimal sub-multiples of a standard unit are 
distinguished by the Latin prefixes deci-, centi-, milli-. 
Decimal multiples of a standard unit are distinguish- 
ed by the Greek prefixes deca-, hecto-, kilo-, myria-. 
Thus 1 Metre (m.) = 10 deci-metres (dm.) = 100 
centi-metres (cm.) = 1000 milli-metres (mm.). 
Also 1 Deca-metre (Dm.) 10 metres, 
1 Hecto-metre (Hm. 100 metres, 
1 Kilo-metre (Km.) = 1000 metres, 
1 Myria-metre (Mm.) = 10000 metres, 


161. The fundamental unit of surface is a square 
metre, that is a square each of whose sides is a metre. 

In measuring land it is usual to take for unit a 
square decametre, called an are, with the sub-units 


1 hectare (Ha.) = 100 ares, 
1 centiare (ca.) = 51, are. 


162. The unit of volume is a cubic metre. The 
cubic metre is sometimes called a stere. 
The unit of capacity is a cubic decimetre, which is 
called a litre. 
Thus 1 cubic metre=1000 litres, 


163. The unit of weight is the Gramme, which is 
the weight of a cubic centimetre of distilled water at its 
greatest density. 

1 Kilo-gramme (Kg.) = 1000 grammes. 
100 Kg. = 1 Quintal. 
1000 Kg. = 1 Tonneau (T.). 

Since a litre is a cubic deci-metre = 1000 cubic 
centi-metres, it follows that a litre of water weighs 
1000 grammes. 


164. It would be a good exercise for the student 
to verify, by the contracted method of Chapter 1x., Art. 
157, the following relations between English weights 
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and measures and those of the Metric System, having 
given 

1 metre = 39°3708 inches, 

1 gallon = 277-274 cubic inches, 


weight of 1 gallon of water at 60° F. = 10 lbs.* 


TABLE. 

1 metre = 39°3708 inches, : 

1 Kilo-metre = 39370°8 inches = 1093°63 yards. 
Thus 8 Km. = 5 miles, nearly. 

1 sq. metre =1550:0598 sq. in. 

1 Ha. = 24711 acres. 
1 cubic metre = 61027:1 cubic inches = 220:097 gallons, 
1 litre = ‘2201 gallons = 1°76 pints. 


lgramme =15°432 grains. 
1 kilogram = 2'2046 lbs. Av. 


1 tonneau = ‘948 tons. 


165. By the adoption of a decimal system of 
weights and measures calculations are very much 


simplified. 


Ex. 1. Reduce 15624°5 metres to kilometres. 
We have only to divide by 1000; thus 
15624°5 m.=15°6245 Km. 
The above length could be read 
1 Mm, 5 Km. 6 Hm. 2Dm. 4m, 5dm., 
but this is not usual. 


Ex. 2. Find the cost of 4:625 metres at 3°25 francs per metre. 
3°25 fr. x 4°625=15-03125 fr. 
=15 fr. 5 centimes, 
to the nearest coin. [A five-centime piece is the smallest coin in 
use, although centime and two-centime pieces are really coined in 
France. | 


* Weight of one gallon of water at its greatest density is 10°016 lbs. 


168 EXAMPLES. 


EXAMPLES X. 


1. A man spends 7:75 franes a day; how much does he save 
in a year (of 365 days) out of a yearly income of 3000 fr.? 


2. A man spends 9°35 marks a day; how much in English 
money does he spend in a year (of 365 days), taking a mark to be 
worth 113d.? 


3. Having given that a metre is 39°37079 inches, prove that 
the difference between 5 miles and 8 kilometres is nearly 51 
yards. 


4, Having given that a metre is 39°37079 inches, express an 
inch as a decimal of a metre. 


5. How many hectares are there in a Square mile, given that 
a metre is 39'37079 inches 2 


6. Having given that 1 metre—39:37079 inches, and that a 
gallon contains 277-27 cubic inches: shew that a gallon =4°543 
litres, 


7. Having given that 1m.=39:37079 in., and that a cubic 
foot of water weighs 62°42 Ibs.; shew that 1 lb. =453°59 crammes. 


8. Ifa cubic centimetre of iron weighs 7°788 g., what will be 
the weight of a cubic foot? Having given that 
1 metre =39°3708 inches, and 1 kilogram = 2-2406 Ibs. Avoir. 


9. If 1468 Kg. of sugar cost 110°1 fr.; how much will 78-6 Kg. 
cost at the same rate? 


10, <A field is 192 metres long and 57:75 metres wide. How 
many hectares does it contain, and what would it cost at 7500 
francs per hectare ? 


11. How much would it cost to put gravel to a depth of a: 
decimetre all over a court-yard 7°5 metres by 5:75 metres, the 
gravel and labour costing 8 francs per stere? 


12. A tradesman sold goods for 310°5 fr. at a gain of 15 per 
cent. What was the cost? 


13. Compare the cost of posting at a shilling a mile and at 
75 centimes per kilometre. [1 metre =39-37 inches and £1=25 
francs. | 


14, A vessel steams 18 knots an hour. How many kilometres 
an hour is this equivalent to, taking 1 knot=6080 feet and 1 
metre = 3°'281 feet ? 


CHAPTER XI. 
RATIO AND PROPORTION. THE UNITARY METHOD. 


166. THE relation between one quantity and an- 
other of the same kind with respect to magnitude, 
measured by the number of times the first contains the 
second, is called the ratio of the first to the second. 


We may also say that the ratio of one quantity to 
another is the fraction the first is of the second, or that 
it is the fraction which expresses the first in terms of the 
second as unit. 

Thus the ratio of 6 ft. to 2 ft. is 3, the ratio of 62 cwt. to 16 cwt. 


ig 8297, 
18 Tg =35 


The ratio of one quantity to another, for example of 
8 lbs. to 12 lbs., is expressed by the notation 
S lbs; : 12:lbs, 
and the ratio is equal to 
8 lbs. + 12 lbs. = 8 = 2. 


167. The two quantities compared in a ratio are 
called the terms of the ratio. 
The old names antecedent and consequent for the first and second 
terms respectively of a ratio are still sometimes used. 
The terms of a ratio must be of the same kind of 
magnitude, for we cannot compare, for example, tons 
with weeks, or acres with gallons. 
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168. When one term of a given ratio is given the 
other can at once be found. 


Ex. 1. What sum of money has to £3 the ratio 5 : 8? 


sum required, 


5 
Here $3 ee 


“. sum required = 5 of. £3=£0) 478. oa 
Ex. 2, Find, in its simplest form, the ratio £3, 13s. 4d. : £4. 6s. 8d. 


£3.188.4d, 33£ 


The TSO Sree meee = 41£ — T3° 


EXAMPLES XI. A. 
Express in their simplest forms the following ratios. 
1. 24: 36. 2 169291. 3. 3164 BOT ie oeaom. 
5.. £5: £7..108 6. £12. 13s. 4d. : £14, 6s. 8d. 
7. £3, 14s, 3d.: £5.18. 9d. 8, 3 tons 5 cwt. : 1 ton 15 ewt. 
9. 3cwt. 14]bs. : 4ewt. 1 qr. 14 lbs. 
10. 3lbs. 20z. Avoir. : 4 Ibs. 11 oz. Avoir. 
11. 9hrs. 24 min. : 21 hrs. 9 min. 
12. 7 miles 5 fur. 8 poles : 4 miles 6 fur. 37 po. 4 yds. 1 ft. 6 in. 


13. Find what has to £1. 10s. the ratio 2 : 3. 

148o ie eee ii. Vis) 4d. oe 33 4. 

i eer te Ll ecwt. 3.qrs. 15 Ibs. 2st et 

16, ~ 2.00.45 eee 6 hrs. 18 min. 40 secs.......... 5: 16. 
PROPORTION, 


169. When four quantities are such that the ratio 
of the first to the second is equal to the ratio of the 
third to the fourth, the four quantities are said to be 
proportionals. 


For example the ratio £5 : £15 is equal to the ratio 3 tons : 9 tons. 
Hence the four quantities £5, £15, 3 tons and 9 tons, in the 
order named, form a proportion. This is expressed by the nota- 
tion £5 : £15=38 tons : 9 tons, or £5 : £15 :: 8 tons : 9 tons, the 
latter form being generally read £5 is to £15 as 8 tons is to 
9 tons. 


Since the two terms of any ratio must be of the 
same kind of magnitude, the first and second terms of a 
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proportion must be of the same kind, and the third 
and fourth terms must be of the same kind. 


170. The first and fourth, of four quantities in 
proportion, are called the extremes, and the second 
and third are called the means. 


In the above case the ratios are 5. and 3 respectively; and since 
7 =%, it follows that 5 x 9=15 x 3. 


Thus in this, and similarly in other cases, the product of the 
(measures of) the extremes is equal to the product of the 
(measures of) the means. 


Each pair of quantities must be expressed in terms of the same 
unit. 


171. When any three terms of a proportion are 
known, the remaining term can be found. 


Ex. 1. What quantity has to 3 cwt. 1 qr. the same ratio as 


6s. : 38. 3d.? 
Required quantity 6s. _ 72, 
wewtrd qv... 88, 3d..= 89, 
*, required quantity = (55 % 13) qrs.= 24 qrs.=6 ewt. 
Ex. 2. Fill up the blank in the proportion £1. 12s. 6d. : — :: lewt. 
18 lbs, : Lewt. 2 qrs. 2 lbs. 
£1, 12s. 6d. — lewt.18lbs.  __ 130 Ibs. 
Required sum 1cwt.2qrs. 21bs. 170 lbs. 
*, required sum = of £1. 12s. 6d.=£2. 2s. 6d. 


172. Three numbers, or three quantities of the 
same kind, are said to be in continued proportion 
when the ratio of the first to the second is equal to the 
ratio of the second to the third ; also the second is called 
the mean proportional between the first and third. 


Thus 4, 8, 16 are in continued proportion, since 4: 8=8 : 16. 


EXAMPLES XI. B. 


1. Find the fourth proportional to 4, 7 and 12. 
2, Find the fourth proportional to 9, 8 and 3. 
3. Find the fourth proportional to 4, 4 and 3. 
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4, Find the mean proportional to 4 and 9. 
5. Find the mean proportional to 8 and 18. 
6. Find the mean proportional to 3 and 3. 


7. What quantity has to 5s. 6d. the same ratio as 4 ft. 3 in. 
has to 2 ft. 9 in.? 


8. ‘To what sum has 1s. 9d. the same ratio as 6 days 10 hrs. 
has to 7 days 8 hrs.? 


9. Fill up the blank in the proportion 
Li. 12s, 6d. : £2. Qs. 6d. :: 1 ewt. 18 lbs, ; —___. 


10. Fill up the blank in the proportion 
£1. 128. 6d. : £2. Qs. 6d. :: : Lewt. 2 qrs. 2 lbs. 


173. Questions in which a missing term of a pro- 
portion has to be found, and other questions of a similar 
nature, are best treated by a method which we proceed 
to consider which is called the wnitary method. 


THE UNITARY METHOD. 


174. The method will be seen from the following 


examples :— 


Ex. 1. If 5lbs. of tea cost 9s. 2d., how much will 8 lbs. cost at 
the same rate? 
Since cost of 5 lbs. =9s. 2d., 
Raa: 2 lb. -=9s. 2d. -+-5; 
A eee 8 lbs. =9s. 2d.-+-5 x 8=14s. 8d. 


Ex. 2. If 1 ewt. 2 qr. 21 lbs. of sugar cost 10s. 6d., how much 
will 2 ewt. 1 qr. cost at the same rate? 


Since cost of 1 ewt. 2 qr. 21 lbs. (189 lbs.) = 10s. 6d.; 
1 lb. 


SERPS oars". fh, bes SOND Ib. ....c0.c00, SSRs ie te BOF 

sae py 6s 2ewt.1lqr. ...... (252 lbs.) =10s. 6d.+-189 x 252 
= 10s. 6d. x 7£2=10s. 6d. x 4 
= 14s, 


Ex. 3. If 27 men can mow a field in 4 days, how many men would 
it take to mow the same field in 18 days? 
Since 27 men take 4 days, 
27x 4 men would take 1 day; 
27 X 4218 Vo... 10: ae 


Thus the number required = 27 x 4+18=6. 
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Ex. 4. A bankrupt’s debts amount to £2400, and his assets to 
£1380. How much can he pay in the pound? 
For a debt of £2400 he can pay £1380; 
aie sactineeoeaees Lp Bae en £1380-+2400 = £4380 —11s. 6d. 


Ex. 5. A bankrupt’s debts amount to £1375. 18s. 9d. and his 
assets to £1009. Os. 5d. What dividend can he pay in the 


pound? 
For a debt of £1375. 18s. 9d. he can pay £1009. Os. 5d.; 
£1009. Os. 5d. 
Sin: pidie eves, ose os ahieme £1 peso raehe* +++" Gap a aema: or. 61. 
And LO ee of £1=242165£ =H £ = 14s. 8d. 


£1375. 18s. 9d. 


EXAMPLES XI. C. 


1. If 15 tons cost £36, what will 50 tons cost at the same 
rate ? 

2. If 76 articles cost £11. 8s., how much will 85 cost at the 
same rate ? . 

3, A man walked 12 miles in 3 hours; how far would he 
travel in 14 hrs. at the same rate ? 

4, If acertain quantity of food would be consumed by 1100 
men in 45 days, how many days would it last 500 men? 

5. If 30 bushels of oats last 20 horses for 8 days, how long 
would the same quantity last 16 horses ? 

6. If 27 men can mow a field in 8 hours, how long will 36 
men take to mow the same field ? 

7. If 18 yards are bought for 16s. 6d., find the price of 
111 yards. 

8. How far should 100 tons be carried for the money charged 
for carrying 75 tons a distance of 120 miles ? 

9, If 19 men do a certain piece of work in 117 days, how 
long will it take 13 men to do the same work ? 

10. If 19 horses can be bought for £475, how many can 
be bought for £700 at the same rate? 

11. If 25 cows cost £387. 10s., how much will 6 cost at the 
same rate ? 

- 12, If a train run 704 yards in 12 seconds, how long will it 

take to go half a mile? 

13, How many men would do in 20 days the same amount 
of work as 15 men can do in 16 days? 
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14, How long would 75 horses take to consume the same 
quantity of food that 40 horses eat in 15 days? 

15, If I lend a man £100 for 14 weeks, how long ought he 
to lend me £175 in return? 

16. If 7cwt. 4 lbs. of steel cost £27. 1s. 9d., what will 3 cwt. 
4 lbs. cost at the same rate? 

17. If lewt. 19 lbs. of coffee cost £8. 14s. 8d., how much 
will 5 cwt. cost at the same rate? 

18, If 123 yards of silk cost £36. 18s., how much can be 
bought for £45. 6s. at the same rate? 

19, A man walks 9 miles in 2 hours; how long will he take 
to walk 12 miles at the same rate? 

20. If I lend a man £350 for 34 weeks, how long ought he 
to lend me £170 in return? 

21. If gold is worth £4. 3s. 4d. per ounce, what is the value 
of a cup weighing 7 oz. 5 dwts. 12 grs, } 

22. Find the value of 12 things any 7 of which are worth 
£26, 18s. 103d, 

23. If 33 lbs. can be bought for £1. 17s, 4d., how much can 
be bought for £106. 2s, 8d. ? 

24. If a ton of sugar cost £11. 13s. 4d., how much will 
8 cwt, 3 qrs. 20 lbs. cost at the same rate? 

25. Find the cost of 5 cwt. 1qr. 22 lbs. at £3. 19s. 4d. per 
cwt. 
26. Find the cost of 6 cwt. 2qrs. 14 Ibs. at £5. 7s. 4a. per 
cwt. 

27. If 32cwt. 14lbs. cost £29, 19s. 8d., what will be the 
cost of 46 cwt, 8 lbs. ? 

28, If 13 yds. 1 ft. of silk cost £3. 15s., what will be the cost 
of 23 yds. 1 ft.? 

29. If 108qrs. 1 bus. 1 pk. of barley cost £201. 17s. 10d, 
what will 75 qrs. 2 bus. 3 pks. cost? 

30. If 5cwt. 2qrs. 17lbs. cost £211, find the cost of a 
ton, 

31. If 17 acres 3 roods 33 poles cost £1236, 6s., how much 
will 56 acres 2 roods 21 poles cost at the same rate? 

32, A rate of 13}d. in the pound brings in £1013. 5s. 9d. ; 
how much will a rate of 17d. in the pound bring in ? 

33. 7 tons 13 cwt. 42 lbs. of an article cost £79. 4s. 104d.; 
what will 7 cwt. 7 lbs, cost at the same rate? 
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34. If 4 cwt. 1 qr. 26 lbs. of tobacco can be bought for 
£56. 9s. 6d., how much can be bought for £14. 19s. 3d.? 

35. <A creditor received only 2s. 8d.in the pound due to him, 
and thereby lost £433. 6s. 8d. How much was due to him? 

36. A bankrupt’s liabilities are £5374. 15s. 9d. (including 
£117. 12s. 3d. for rent, rates and wages, which have to be paid in 
full). His assets are £4498. lls. 10d. What dividend in the 
pound can he pay his creditors ? 

37. Ifa bankrupt pays 14s. 8d. in the pound, how much will 

-a creditor receive to whom he owes £363. 15s.? 

38. A bankrupt’s assets are £3363. 15s. 3d., and he owes 
£12814. 6s. 8d. What will his estate pay in the pound ? 

39. The rates on a certain estate amount to £487. 8s. 1d. 
at 2s. 23d. in the pound. What is the value of the property? 

40. A bankrupt’s liabilities amount to £9653. 10s.; he can 
pay a dividend of 15s. 4$d. in the pound. What is the amount 
of his assets? 

41, Find the rateable value of a parish when a rate of 1s. 11d. 
in the pound produces £7297. 18s. 

42. <A bankrupt’s liabilities are £3758. 9s. 4d., and he can 
pay 13s. 9d. in the pound. What are his assets? 

43. If the rates on a house, the rent of which is £52. 10s., 
amount to £7. 6s. 62d., what is the rent of a house the rates on 
which are £11. 14s. 6d.? 

44, After paying income tax at 6d. in the pound, a man had 
£536. 5s. left. What was his income? 

45, A wall 100 yards long, 83 feet high and 14 inches thick 
cost £131. 5s. Calculate the cost at the same rate of building a 
wall of the same height and thickness so as to enclose a space 
53 feet by 44 ft. 8 in. 


175. We now proceed to cases of greater com- 
plexity. 
Ex. 1. If 5 men can mow 15 acres of grass in 4 days, how many 


men could mow 36 acres in 12 days? 
5 men mow 15 acres in 4 days; 


Ps BS sis ta kees sis BO a kive vey. Lap ; 
4 
a Woy ttt eee eeeeee CP seoesereee 2 ee 9 
5x 19 15 1 
4 
5x 75415 SaPetvstdvus De kadineee | Be pees ; 


éN 
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Thus the number of men required =5 x = x a4. 

After some practice in questions of this nature the 
reasoning could be done mentally, and only the last 
line need be written down. 

Ex. 2. If 4 men can dig a trench 100 ft. long, 4 ft. wide and 9 ft. 


deep in 6 days, how long a trench 5 ft. wide and 8 ft. deep would 
5 men dig in 8 days? 


We have to consider changes in the number of men, in the days, 
in the width of the trench and in its length. 

First, with the other particulars unaltered, if 4 men dig a trench 
100 feet long, 1 man will dig 100 ft.+4, and 5 men will dig 


100 ft.+4x5=100 ft. x2, 


Now consider the alteration in the days. Since 100 ft. x2 is dug 


in 6 days, 100 ft. x : -+-6 will be dug in 1 day, and therefore 


5 : 5 8 
100 ft. x z76 x 8, that is 100 ft. x Z%@ 
will be dug in 8 days. 


Next consider the alteration in the width of the trench. Since a’ 


length of 100 ft. x2 x ; is dug when the trench is 4 ft. wide, 
5 8 - 5 8 4 
100 ft. xa x gx 445, that is 100 ft. xXx § Xz: 


will be dug when the trench is 5 ft. wide, . 
Lastly, since a length of 100 ft. 2 x - x : is dug when the trench 


4d 
is 9 ft. deep, a length of 100 ft. x? x ; x x 9+8 will be dug 
when the trench is 8 ft. deep. 
Thus the length required =100 ft. x2 x i x » x : = 150 ft. 


The reasoning may be done mentally and only the 
last line need be written down. 


EXAMPLES XI. D., 


1, If 10 men can mow 25 acres of grass in 3 days, how many 
men would be required to mow 35 acres in 6 days ? 
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2 A man performs a journey of 180 miles in 3 days, 
travelling 8 hours a day. How long would he be in performing 
a journey of 630 miles if he travelled 7 hours a day at the same 
rate? 

3. If 3 men can mow 20 acres of grass in 8 days, how many 
acres will 16 men mow in 12 days ? 


4, . If 15 men are fed for 7 days at a certain cost when wheat 
is 4s, per bushel; what. must be the cost per bushel when 10 
men can be fed for 8 days at the same cost ? 


5.~If 30 men, working 8 hours per day at a uniform rate, 
earn “£72 in 9 days; how much will 63 men earn in 10 days, 
who work for 13 hours per day at two-thirds of the same uniform 
rate. Wages being proportional to the amount of work done. 


6.¥ If 10 men working 8 hours a day can do a piece of work 
in 24 ‘days, how many men would be required to do the same 
piece of work in 6 days, working 10 hours a day? 


7.4 The mason’s bill for a certain piece of work is £110. 16s. 8d. 
when they work 9 hours a day and receive 4s. 9d. a day for 
wages: what will the same work cost when the men work 
8 hours a day and receive 5s. a day for wages ? 


8. If 7 men, working 10 hours a day, mow 21 acres of grass 
in 4 days, in how many days will 5 men, working 8 hours a day, 
mow 33 acres ? 


#9. How many days will it take 150 men to excavate a canal 
1 mile long, 21 ft. wide and 9 ft. deep, 75 days having been 
required by 210 men to excavate a canal 700 yards long, 24 feet 
wide and 11 ft. deep ? 


10. If the wages of 11 labourers for 15 weeks amount to 
£103. 2s. 6d., in what time will the wages of 13 labourers amount 
to £170. 12s. 6d.? 

«il. If 6 compositors in 16 days of 103 hours each can set in 
type 720 pages, each of 60 lines with 40 letters in a line; in how 
many days of 7 hours each will 9 compositors set 960 pages, each 
of 45 lines with 50 letters in a line? 

12.-41f 12 men can do a piece of work in 11 days of 10 hours 
each, how many men must be employed to do three times the 
amount in 20 days of 11 hours? 


ot If 24 oxen require 6 acres of turnips to supply them for 
10 weeks, how many acres would supply 6 score of sheep for 15 
weeks, 3 oxen eating as much as 10 sheep ? 

14, If the cost of provisioning a gun-boat carrying 84 men 
be £598. 10s. when the ship is at sea for 95 days, what will it 
cost to provision for 33 days a ship carrying a crew of 110 men? 


gs, AR. 12 
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15. If the carriage of 41 cwt. 1 lb. for 49 miles cost 
£20. 9s. 6d., what must be paid for the carriage of 13 ewt. 2 qrs. 
19 lbs. for 35 miles ? 

16. A MS. of 250 pages, each containing 28 lines with an 
average of 12 words in a line, takes 30 days to copy; how long 
would it take to copy a MS. of 100 pages, each containing 32 ~ 
lines, and with an average of 14 words in a line? 

17. If 5 men can reap a field 800 ft. long and 720 ft. broad 
in 3 days of 10 hours each, in how many days of 12 hours each 
can 6 men reap a field 768 feet long and 360 feet wide ? 


y 18. If 10 men can build a wall 225 feet long and 12 ft. high 
in 18 days, working 8 hours a day, how many hours a day must 
12 men work to build a wall 150 feet long and 9 feet high in 8 
days ? 

_ 9. If it takes £22. 10s. to provide oats for 14 horses for 10 
days when oats are 16s. 6d. per quarter ; how much will it cost 
for 110 horses for 3 weeks when oats are 13s. 6d. per quarter ? 


20. Ifa package containing 74 cwt. be carried 125 miles for 
14s. 7d., how much should be charged for the carriage of 3 tons 
15 cwt. for a distance of 200 miles ? 

21. If 8 bricklayers build a wall 40 ft. long and 3 ft. high 
in 8 days, how long would it take 14 men to build a wall of the 
same thickness 30 feet long and 7 feet high ? 

422. If 100 men dig a trench 200 yards'long, 3 yds. wide and 
2 yds. deep in 6 days of 10 hours each, in how many days of 8 
hours each can 180 men dig a trench 360 yds. long, 4 yds. wide 
and 3 yds. deep ? 

23, If 7 men can mow 84 acres in 12 days working 8} hours 
a day each, how many hours per day must they work when there 
are 208 acres to be finished by 20 men in 11 days ? 

24, If -056 of a trench be excavated in ‘14 of a day by 24 

men, in how many days will 20 men excavate a trench of the 
same size ? 
* 95. A contractor engaged to make 74 miles of road in 252 
days, but after employing 54 men for 180 days he found they 
had only finished 44 miles: how many additional men must he 
engage, that the work may be finished in the prescribed time ? 


CHAPTER XII. 
PERCENTAGES. PROFIT AND LOSS. 


176. IN many cases the ratio of one number to 
another, or of one quantity to another of the same kind, 
is expressed by the number of hundredths the first is of 
the second, and this is called the percentage the first 
is of the second. 


i fer 1d 2 
or exampie, opesey Wem FV ri 


1 10 : 
Also 28-= 75 of £1=F59 of £1; thus 2s. is 10 per cent. of £1. 
Again, if in a town whose population is 46000 there are 115 deaths 


in a year, the death rate is a that is :25, for every 100 of 


population. Thus the death rate is said to be -25 per cent. of 
the population. 


is 25 per cent. 


177. The following examples will shew how to ex- 
press any given quantity as a percentage of any other 
given quantity of the same kind. 


Ex. 1. How much per cent is 5s. of £2? 


100 
5 1 8 124 


Thus the required rate per cent. is 124. 


Ex. 2. In a town whose population was 243200 there were 15504. 
children born in a year. Find the percentage the number of 
births was of the population. 

Number of births for every 100 of population 

15504 15504 


fi a ee —— _ —— Fe 4 
~ 243200+100~ 2432 eit 


12—2 
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178. The following examples will shew how to find 
a given percentage of a given quantity. 
Ex. 1, What is 124 per cent. of £2? 
25 


123 

. ssn A: 

123 per cent. of £2= 709 ° of £2= 500 of £2=5s. 

Ex. 2. In a town whose population was 243200 the birth rate in 
a year was 6°375 per cent. of the population. How many children 
were born in the year? 


6-375 per cent. of 243200=9 °° of 243200 
6375 
= 00000 of 243200 = 15504. 

Ex. 8. Of what sum is 224 per cent. pers to 44d.? 

oa 9 

224 per cent, = i007 — Z0° 

Hence sum required x p= 4hd.s 

. sum required =3 = d. X = =20d.=1s. 8d, 


179. It should be noticed that 5 per cent.=;5,=4, 
and is therefore equivalent to a shilling in the pound. 
To calculate mentally 5 per cent. of any sum of money, take a 


shilling for every pound, 14d. for every half-crown and jd. for 


every 5d. left over. 
Thus 5 per cent. on £113. 17s. 4d., that is on £113+6 half-crowns 
+28d., is 113s. +9d.+14d., neglecting a fraction of a farthing, 


180. An agent who is employed to let or to collect 
rents for the landlord is usually paid a percentage of 
the total rental, which is called his commission. 

The agent who is employed to buy or sell stocks or 
shares is called a broker, and his commission is called 
brokerage. 

To ensure against damage by fire, a certain per- 
centage of the total value of the property is paid to a 
Fire Insurance Company; and, in consideration of this 
payment, the Company undertakes to make good any 
damage caused by fire. In this and in other cases of 
insurance, the payment is called a premium. 
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Ex. 1. The total rental of an estate is £1765. 10s. and the agent 
is paid a commission of 5 per cent. What does the commission 
amount to? 

Commission = 1765s. 6d.=£88. 5s. 6d. 

Ex. 2. What is the annual premium of fire insurance for a build- 
ing worth £1500, at the rate of 2s. per £100? 


ae of £1500=£1. 10s. 


fa ceee = 1008 of £1500= 7000 

Ex. 3. The cost of repairs and other outgoings amounted to 20 per 
cent. of the gross rent of an estate, and the net rent received 
was £580: what was the gross rent? 

The landlord received 80 per cent. of the gross rent; hence 


seal of gross rent= £580; .. gross renb= "00 of £580 = £725. 


100 
EXAMPLES XII. A. 
What fractions are denoted by the following rates per cent.? 
0 


1, 50. 2, 25. 3. 20. 4,- 10. 
5D. 6, 24. 7, ‘124. 8. 164. 
9, doh. 10. 33. TIz-64. 12. 53. 
What rates per cent. are equivalent to the following fractions? 
ior) 14, 7. 15, 4. 165555 
Die 7 5- 18. xo: 19 vt area 
A es Bhs Py ys eee 24, 44. 


Find the percentage the first of the following pairs of quan- 
tities is of the second : 


26.. 5s., £1. 27. ‘7s. 6d., £2. 

28. 3s. 4d., £1. 10s. 29. 23s., 6s. 8d. 

30. 1s. 1$d., £1. 2s. 6d. 31. 7 lbs., 1 cwt. 

32. 1 hr. 12 min., 1 day. 33. 302. 15dwts., 1lb. 10 dwts. 


34. Write down 5 per cent. of the following sums, £7. 10s., 
£17. 158, £23. 17s. Gd., £115. 3s. 4d., £127. 11s. 8d., and 
£314. 14s. 2d. 

35. How much is 10 per cent. of £17. 14s. 2d.? 

36. How much is 123 per cent. of £31. 17s. 8d.? 

37. How much is 6 per cent, of 3 tons 2 cwt. 3 qrs. 22 lbs.? 

38. The rental of an estate was £1215. 12s. 6d.; what was 
the agent’s commission at 8 per cent.? 

39, After paying 5 per cent. to his agent a man received 
£299. 5s. What was the agent’s commission ? 

40. What is the amount of the annual premium for the 
insurance of a building for £1725 at 45 per cent.’ 

41, A landlord allowed to all his tenants 20 per cent. reduc- 
tion from their rents. What was the nominal rent of a tenant 
whose reduced rent was £360? 

42. The population of a certain town increased 50 per cent. 
in the 10 years from 1881 to 1891, and the population in 1891 
was 34617; what was the population in 1881? 
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43. Find the percentage of error in the statement that 1 oz. 
Troy is equal to 1-1 oz. Avoir. 

44, Assuming that a gallon of water weighs 10 lbs., and 
contains 277°274 cubic inches, find the percentage of error in the 
statement that a cubic foot of water weighs 1000 oz. 

45. What was the gross income of a man whose net income, 
after paying an income-tax of 6d. in the pound, was £569. 8s.? 

46. The outgoings were 3s. 64d. in the pound of the gross 
income of an estate, and the net income was £425. 18s. 10d. What 
was the gross income? 

47. The cost of repairs and other outgoings were 18 per cent. 
of the gross rent of an estate, and the net rent received was 
£1011. 10s. 1d.; what was the gross rent ? 

48, Fill up the following Table by giving the percentages of 
the 1889 amounts to the nearest tenth. | 


2:9 aa nmnenmenen re ne a ETE 


Increase 


Receipts from— 8 188 
ais aan = Amount | Per Cent. 

Ordinary passengers: £ & £ 

Hirst Class... 3505) ..0cvbee 8,194,000 8,188,000 6,000 

Second clags...........s00000. 2,646,000 2,705,000 59,000* 

Bird class :..34:6 54a 21,148,000 | 19,785,000 1,858,000 
Season-ticket holders ...... 2,316,000 | 2,196,000 120,000 
Excess luggage, mails, &c. 5,029,000 4,757,000 272,000 


ridge ee ee 84,328,000 | 32,631,000 | 1,697,000 


* Decrease. 
49, Fill up the following Table by giving the percentages of 
the 1889 numbers to the nearest tenth. 


See ee 


Increase 
os 1890 1889 
Number | Per Cent. 
No. No. 
PFs CIASK......s.,.00ce tee 30,187,000 | 30,075,000 112,000 
SOONG CLASS... caceigvictngoeell 62,860,000 | 62,688,000 172,000 
ite C1S8S.. ..,..0.,s0 ie 724,697,000 | 682,420,000 42,277,000 
Rotel ici. sje 817,744,000 | 775,183,000 42,561,000 


90. Fill up the following Table by giving the percentages of 
the 1889 amounts to the nearest tenth. 
So ea 


Increase 
Receipts from— 1890 1889 MPP REB Se 
P Amount | Per Cent. 
: £ £ £ 
Mineral traffic ..........cc...00. 17,543,000 | 17,052,000 491,000 
General merchandise traffic 23,300,000 | 22,694,000 606,000 
Bree BROCK ..5.:; icc: 1,377,000 1,340,000 87,000 


— 


ee 42,220,000 | 41,086,000 | 1,184,000 


een epee heneeepen 
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PROFIT AND Loss. 


181. When anything is sold for more than it cost it 
is said to be sold at a profit, and when it is sold for less 
than it cost it is said to be sold at a loss. Profit or 
loss is often expressed as a percentage and this per- 
centage is always to be reckoned on the cost price. 


Thus, if goods which cost £50 are sold for £60, the profit is £10. 
And £10 is (429=) 2°, of the original outlay, so that the profit 
is 20 per cent, of the outlay. 


182. The following examples will shew how to - 
treat questions involving profit or loss. 


Ex. 1. A house was bought for £400 and sold for £480; what was 
the profit per cent.? 

The total profit= £480 —- £400= £80. 

And £80= 8°, of £400= 9 of £400. 

Hence the gain was 20 f per cent. 


Ex. 2. An article cost £2. 3s. 4d. and was sold at a loss of 15 
per cent. For how much was it sold? 
Selling price=cost price — +13, of cost price ; 
“. selling price=-85, of cost price = 85, of £2. 3s. 4d. 
=47 of 520d. =442d. =£1. 16s. 10d. 


Ex. 3. What was the cost price of goods which were sold for £56 > 
at a gain of 12 per cent.? 


Selling price = cost price +2, of cost price =142 of cost price ; 
*, cost price=+?% of selling price=428 of £56 = £50. 


Ex. 4. By selling tea at 2s. 1d. a pound a grocer would gain 5 per 
cent. more than by selling the tea at 2s.a pound. What was the 
cost price? 

The difference between 2s. 1d. and 2s. is 5 per cent. of the cost 
price. Hence 1d.=+%, of cost price; .. 20d.=cost price. 


Ex. 5. A manufacturer sells at a profit of 20 per cent. to a whole-. 
sale dealer, who sells at a profit of 15 per cent. to a retail dealer, 
and the retail dealer sells for 11s. 6d. and makes a profit of 25 per 
cent. Find the cost of manufacture. 


It cost the retail dealer oe of 11s. 6d. 
100 . 100 
* », Wholesale dealer ils of — 195 of 11s. 6d. 
100 ,.100 ,100 
i » manufacturer {20 of —— iis of 195 of 11s. 6d. 
Thus required OT ta oe pe ay of 138d.=80d.=6s. 8d. 


120 115 * 125 
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EXAMPLES XII. B. 


What was the gain or loss per cent. in the following cases ? 


1. Cost price £20, selling price £24, 

) aI ee eae ee A 9s. 6d. 
PEP ee Reem iN iadieltees ls. 10d 
ie wee Ds ae a 15s 

Os isa, eee 1 ale ean a £130 

6. ere NE SE ae Po 6s. 9d. 

7. ae em 4s. 1d. 

Bi inn. ieee US UA, Ss eee £1. 17s. 4d. 
Sale rc Gy) Sh ae a £14, 12s. 11d. 
Lb ee, tes Oe |, ae ys £4. 5s. 6d. 
Lh ae ree PO Sa £1. 1s. 32d. 
Rape bi ae ea £12. 148, 23d. 


13. If an article be bought for 17s. 6d. and sold for 27s. 6d.,. 
what is the gain per cent. ? 

14, What was the cost price of tea which is sold at a gain of 
25 per cent. for 3s, 4d. a pound ? 

15, If a grocer buy 60 lbs. of tea for £4. 7s. 6d., at what 
price per lb. must he sell it so as to make.20 per cent. profit ? 


16, An article was sold for 2s. 4d. at a gain of 12 per cent. 
What did it cost? 


17. A grocer buys sugar at 30s. per ewt. and sells it at 3h. 
per lb. How much per cent. does he gain? 


18, The profit on an article sold for 12s. 6d. is 25 per cent. ; 
what would be the profit if it were sold for 123.2 


19, By selling a house for £759 a builder gained 10 per cent. 
_,What would he have lost per cent. if he had sold for £621 ? 


20. If a profit of 22} per cent. is made by selling an article 
for 12s, 3d., what would be the selling price if the profit were 
only 5 per cent.? 

21. A person bought a carriage and sold it for £7. 17s. 6d. 
more than he gave for it, thereby clearing 7 per cent. What did 
he give for it? 

22. A house is sold for £4000 and 25 per cent. profit is 
made. How much per cent. profit would be made by selling for 
£3360? 

23, A tradesman by selling an article for 6s. 9d. gains 35 per 
cent. What would he have gained per cent. if he had sold it for 
88, 3d.? 
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24. A man bought apples at the rate of 6 for 1d. and an 
equal number at the rate of 10 for 1d.; and he sold the whole at 
the rate of 5 for ld. What profit per cent. did he make? 


25. If5 per cent. more be gained by selling an article for 1s. 
than by selling it for 114d., what was the original price? 


26. If 3 per cent. more be gained by selling a horse for 
£83. 5s. than by selling for £81, what must have been the original 
cost ? 


27. If a woman by selling 5 herrings for 7d. gains 12 per 
cent., what per cent. would she gain by selling them at 6 for 9d.? 


28. If awoman buys eggs at 10d. a dozen, how many ought 
she to sell for 9d. in order to gain 8 per cent.? 


29, A spirit merchant mixes 4 gallons of whiskey which cost 
15s. 3d. per gallon with 6 gallons which cost 16s. 1ld. per gallon, 
and sells the mixture so as to gain 33} per cent. At what price 
per gallon does he sell ? . 


30. A man who had been paying 5 guineas for 4 tons of coal 
changed his coal merchant and then got 5 tons for 4 guineas. 


_ How much did he save per cent.? 


31. A draper bought 240 yards of silk. He sold} ata gain 
of 25 per cent., 4 at a gain of 20 per cent., and the remainder at 
a loss of 15 per cent., and received £160 in all. What was the 


cost price per yard? 


32. <A draper bought a piece of silk 35 yds. long; and, after 
cutting off 2 yards which were damaged, he sold the remainder 
so as to clear 10 per cent. on his outlay. How much per cent. 
was the selling price of a yard higher than the cost price? 


33. A manufacturer sold at a profit of 25 per cent. to a 
wholesale dealer, who sold at a profit of 12 per cent. to a retail 
dealer, and the retail dealer sold for 13s. 5d. and made a profit of 
15 per cent. What was the cost of manufacture? 


34, A quantity of wheat was sold in succession by three 
dealers each of whom made a profit of 5 per cent. The last of 
the three sold for £3087; how much did it cost the first ? 


35. A house was sold by the builder at a profit of 30 per 
cent., and the purchaser sold it again at an advance of £117 in 
the price and gained 20 per cent. on his outlay. How much did 
the house cost the builder ? 


CHAPTER XIII, 


INTEREST. 


183. Interest is the payment made for the use of 
money. A percentage of the sum of money lent is 
generally charged as interest, and the percentage pay- 
able for each year is called the Rate per cent. per 
annum. 


Thus, if money be borrowed at 5 per cent. per annum interest, then 
£5 will be charged each year for every £100 borrowed. 


If nothing is said to the contrary, the percentage is always under- 
stood to be per annum. 


The sum on which interest is charged is called the 
Principal, or the Capital. 

The sum of the Principal and the Interest together 
is called the Amount. 

When interest is supposed to be paid as it falls due 
the principal is said to be lent at Simple Interest. 


184. We shall for the present consider cases of 
Simple Interest, that is cases in which the Interest is 
either paid as it falls due, or in which nothing is paid as 
interest on the overdue interest itself. 

The way in which the simple interest is found when 
the principal, the rate per cent. and the time are given 
will be seen from the following examples. 
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Ex. 1. Find the simple interest paid in 5 years on £3875 at 4 per 
cent. 


Since the interest paid each year is 4 per cent., that is of the 
Principal, 


4 
interest for 1 year = £375 X 7903 
4 375 x 4x5 
bw ts oie vin Swan ereN 4 veeeee = £875 X Foy XO = ££ > a = 575. 


It is generally best to multiply by the rate per cent. and by the 
number of years before dividing by 100. 

From the above it will be seen that to find simple interest we 
multiply the principal by the rate per cent. and by the 
number of years, and divide the product by 100. 


Ex. 2. Find the simple interest payable in 4 years for the loan of 
£273. 12s. 6d. at 5 per cent. per annum. 


=H Faas! 
273.12.6 Orthus: £273. 12s. 6d.=273°625. 
5 £273°625 
1368. 2.6 5 
4 1368125 
£54,72 . 10. 0 4 
20 100 ) 5472-5 
3.14,50 £54-725 
12 20 
d.6,00 3.14°500 
12 
: 6-0 


Ex. 3. Find the interest on £160. 12s, 6d. for q year at 22 per cent. 
Here it is better to multiply by the product of the rate and time, 
and not by 22 and by : separately. 


EXAMPLES XIII. A. 
1, Find the simple interest on £400 for 3 years at 4 per cent. 


y re a re G00 7S irae eS sense 
yee eS on TOV igs, Oo weer De aevei'the 
ME TPT I H1290. sus thigssaeees ee eee 
rer = 125. 698 Gees ia «+ 
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7. Find simple interest on £315. 12s, 6d. for 2 years at 
4 per cent. 


ee tho eS, £172: DRS ore se 2 adres 
a oe £744, Te. Cd ekie ee. Ba taae 
UL eerie Oo re £561. 138. 4d. ... 5$......... Bin few 
lise een... £318. 149 Saami oT eaters 
| Ser ant <, 1 ce SLL72. 1s ode Peis cites 


13. Find the amount of £500 in 4 years at 3 per cent. simple 
interest. 


14, Find the amount of £382. 10s. in 6 years at 4 per cent. 
Simple interest. 


15. Find the amount of £385. 4s. 2d. in 43 years at 5 per 
cent. simple interest. 


16. Find the simple interest on £4069. Os. 23d. for 4 years 
at 34 per cent. 


17. Find the simple interest on £3245. 10s. for 23 years at 
4+ per cent, 


18. Find the interest on £245. 16s. 8d. for 73 days at 4 per 
cent. 


185. We have hitherto given only examples in 
which the interest can be exactly paid in money. This 
is by no means always the case; and, as a penny ws the 
smallest coin recognised by bankers, fractions of a penny 
may generally be disregarded. 

Ex. 1. Find the interest on £420. 12s. 6d. for 15 months at 5 per 
cent. 


o.  Seee 

420 .12.6 Or thus: Interest=,5, x 14 of £420. 12s. 6d. 
5 =75 of £420. 12s. 64d, 
6 
1 


2103. 2. = £26. 5s. 93d. 


2103. 2.6 
525 . 15. 7 


£26,28 . 18. 14 
20 


8.5,78 
12 


d.9,37 
Thus, rejecting fractions of a penny, the interest required is £26, 5s. 9d. 
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Ex, 2. Find the interest on £357, 12s. 6d. from May 11 to July 20 
at 3 per cent. 
From May 11 to July 20 is 70 days*, that is ,4°:=+4 of a year. 


£357. 12s, 6d. = £357°625 
Interest = £357°625 x 3 x +4+100 


£ 
397°625 
3 
1072-875 
14 
7291-500 
10728°75 
73 ) 15020°25 ( 205°75 The division by 73 is only car- 
146 ried to two places of decimals, 
~ 420 for when divided by 100 this 
365 will give the interest to within 
at) one ten-thousandth of a pound, 
511 and one penny is very nearly 
ee four thousandths of a pound. 
415 
365 
50 


Thus interest= £205°75--100= £2°0575 = £2, 1s. 1d., rejecting 
fractions of a penny. 

It may in some cases be required to find the interest to the nearest 
penny. It will be found that £2°0575=£2. 1s, 1:8d., and the 
interest to the nearest penny is £2. 1s, 2d, 


EXAMPLES XIII. B. 


Find the interest in the following cases, rejecting fractions of 
a penny : 
1, On £722..11s. 4d. for 1} years at 3 per cent. 
», £1562 for 4 years at 3 per cent, 
», £1850. 10s. for 3 years at 3 per cent. 
» £140 for 5 months at 3 per cent. 
», £875. 10s. for 3 years 4 months at 4 per cent, 
» £1035 for 104 months at 4 per cent. 
» £756. 12s. 6d. for 146 days at 4 per cent. 
» £380. 48. 2d. for 120 days at 44 per cent. 
. 55 £1167. 12s. 4d. from Jan. 1 to Feb. 20 at 5 per cent. 
10. ,, £1172. 13s. 10d. from May 13 to June 12 at 4 per cent. 


* The first of the days is not counted; from January 1 to January 2, for 
example, is one day. 


DW ONM AMP WH 
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11, Find, to the nearest penny, the interest on £240, 12s. 6d. 
at 24 per cent. for 9 months. 


12, Find to the nearest penny the simple interest on 
£886. 10s. 9d. for 4 years 2 months at 54+ per cent. 


186. Of the four quantities, Principal, Rate per 
cent., Time, and Simple Interest, any one can be found 
when the other three are given. 

The following are examples of such questions, 

Ex. 1. In what time will the simple interest on £350 amount to 
£21 at 44 per cent.? 
Find the interest at the given rate per cent. for one year; this will be 
£350 x 44-+-100= £83, 
whole interest 
interest for one year 
apo). ¢ 8 2 eee 


Then number of years= 


4... 68 eam 
Thus the time required=13 years=1 year 4 months, 


Ex. 2. At what rate per cent. will the interest on £350 amount 
to £21 in 1 year 4 months? 


Find the interest for the given time at one per cent. ; this will be 
£350 x 1 x 14+100=£14. 
whole interest 
interest at one per cent. 


Then rate per cent. = 


14 21x3 


Ex. 3. On what sum will the interest for 1 year 4 months at 44 
per cent. amount to £21? 


Find the interest on £100 in the given time and at the given rate ; 
this will be £100 x 44 x 13+ 100=£3 x 4= £6. 


Then £6=interest on £100; 
oh Sp ARR etd bac ax £100+6; 
6s APNE N Statis Bass ni £100+6 x 21 
a ae £350. 


187. The Amount is equal to the sum of the Prin- 
cipal and Interest; and therefore if any two of these 
three quantities be given, the third can be at once 
found, 
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Ex. 1. In what time will £350 amount to £371 at 44 per cent.? 
Simple Interest = Amount — Principal 


= £371 — £350=£21, 
The question is therefore reduced to Ex. 1, Art. 186. 
Kx. 2. What sum will amount to £371 in 1 year 4 months at 44 
per cent. : 


Here, as in the examples in the previous article, we take a known 
quantity of the same nature as that required. 


Find the amount of £100 in the given time and at the given rate; 
this will be £100 + £100 x 44 x 14+100=£100+ £6=£106. 


Then £106 =amount of £100; 
Sey £100+106; 
Saeed Li sha caui tek £100~—106 x 371 
Scape oh ts wet £350. 


EXAMPLES XIII. C. 


Fill up the blank spaces below : 
Principal, Rate per cent, Time, Simple Interest. 


4, £350, 4, £49, 

2. £215, 5, £43. 

3. £1768: 5, £44, 10s. 
4, £123. 2s. 6d., 4, ; £7. 7s. 9d. 
5. £350, ; 3 yrs., £42. 

6. £178, ; 5 yrs., £44. 10s. 
7. £370, ; 24 yrs., £27. 15s. 
8, £314. 12s. 6d., ; Qyrs.8m., £31. 9s. 3d. 
9. : 24, 4 yrs., £37, 

10. Bie ty 34; 3 yIs., £20. 16s. 
11. ; 24, 5 months, £1. 10s. 


| ; 3h, 9months, £19. 6s. 3d. 

13. What sum will amount to £495 in 2 years at 5 per cent. 
simple interest? 

14, What sum will amount to £1262. 13s. 8d. in 3 years at 4 
per cent. simple interest? 

15, What sum will amount to £378. 8s. 9d. in 3} years at 24 
per cent. simple interest ? 

16, In what time will £6755 amount to £7759. 16s. 14d. at 
3% per cent. simple interest? 


17. A money-lender charged £1 for a loan of £10 for a 
month ; how much per cent. per annum did he get ? 
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18. After lying out at interest for 73 days £500 became 
£504. 10s. Find the rate of interest per cent. 

19, In what time will £1240 amount to £1336. 12s. 4d. at 
47 per cent. simple interest? 


20. A certain sum of money was deposited for 3 months in 
a bank paying 2% per cent., and the amount at the end of the 
time was £241. 10s. How much was deposited ? 


21. On what sum of money will the interest for 9 months at 
6 per cent. amount to £3. 7s. 6d.2 


22, If the interest on £410 for 2 months be £1. 14s. 2d.., 
what is the rate per cent.? 


23. For how long must £535 be put out at 32 per cent. 
simple interest to produce £80, 5s. interest? 


24. In what time will the interest on £666. 13s. 4d. amount 
to £20, 8s. 4d. at 54 per cent.? 


25. On what capital will the interest for 219 days at 4 per 
cent. amount to £14. 2s. 6d.? 


26. If the simple interest on £265. 8s. 9d. for 11 years be 
£145. 19s. 93d., find the simple interest on £1178, 11s. 8d. for 3 
years at the same rate. 


27, A man lent a certain sum at 5 per cent., and the Pheaaied 
interest, after deducting income-tax at. 8d. in the pound, was 
£108. 15s. How much did he lend ? 


28. A person has £4800 invested at a certain rate per cent. 
and £3600 invested at } per cent. lower, and his total income 
from these investments is £327. Determine the rates of 
interest. 


29, A man lends £1000 in four sums. If he gets 3 per cent. 
for £200, 3$ per cent. for £400, and 5 per cent. for £250, how 
much per cent. must he get for the remainder in order that his 
average interest may be £3. 17s. per cent.? 


CoMPOUND INTEREST. 


188. When the interest on a sum of money as it 
falls due at the end of each year, or other period agreed 
upon, is added to the’ Principal, the money is said to be 
put out at Compound Interest, 

The interest as it falls due is added to the principal, 
and the sum gives the principal on which interest 
becomes due for the next period ; and so on to the end. 
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For example, to find the amount of £100 for 3 years at 5 per cent. 
per annum. 

The interest due at the end of the first year is £5. The principal 
for the second year is £100+2£5, the interest on. which for the 
second year is £5. 5s. The principal for the third year is 
£105+ £5, 5s.=£110. 5s., the interest on which for the third year 
is £5. 10s. 83d. Hence the total amount due at the end of the 3 
years is £110. 58.4 £5. 10s. 3d.=£115. 15s. 3d. 

To find the interest we must subtract the original capital, so that 
the interest = £115. 15s. 3d. -£100=£15. 15s. 3d. 


189. The following examples will shew how to deal 
with questions in Compound Interest. 


Ex. 1. Find the compound interest on £1562, 10s. for 3 years at 


4 per cent. 
£. 8. £. ie 
1562 . 10 1562 . 10=I1st Prin. 
4 . 62 . 10=1st year’s Int. 
262,50. 0 - 1625 . O=2nd Prin. 
20 eee 
s.10,00 £65,00 . 0 
Boa Bs G opmerert 
1625 . 0=2nd Prin. 1690 . O=8rd Prin. 
65 . 0=2nd year’s Int. 67 . 12=8rd year’s Int, 
1690 . 0=8rd Prin. 1757 . 12=Final Amount 
4 1562 . 10= Original Capital 
£67,60 . 0 195 . 2=Interest reqd. 
20 
s.12,00 


£. 
Or thus: £1562. 10s.=1562°5 =1st Prin. 
62°500= 1st year’s Int. 
1625:°0 =2nd Prin. 
65°000= 2nd year’s Int. 
1690°0 =8rd Prin. 
67°600 = 3rd year’s Int. 
17576 =Final Amount 
1562°5 =Original Capital 
£195:1 =JInterest reqd. 
In the second method, we multiply by 4, the rate per cent., and put 


the figures two places back, which is equivalent to dividing by 
100; this gives the interest at once. 


The second method should always be adopted. 
S. AR. 13 
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Ex. 2, Find, to the nearest penny, the amount at compound 
interest of £270. 12s. 6d. in 4 years at 5 per cent. 


£ 
£270. 12s. 6d.=270°625 =I1st Prin. 
13°53125 = 1st year’s Int. 
284°15625 = 2nd Prin. 
_14:20781 = 2nd year’s Int. 
298-36406 = 3rd Prin. 
14:91820 = 38rd year’s Int. 
313-28226 = 4th Prin. 
15°66411=4th year’s Int. 


£328°94637 = Final Amount. 
20 


s.18°92740 
12 
d.11:12880 


Thus the amount to the nearest penny is £328. 18s. 11d. 

To find the interest at 5 per cent., we may either multiply by 5 
and_put the figures two places back, or divide by 20, which we do 
by dividing by 2 and putting the figures one place back. The 
rate per cent. need never be written down. 

Since 1d. is nearly equal to 4 thousandths of a pound, we only require 
the result to be true to 3 places of decimals, and to ensure this 
result it is only necessary to retain 5 places in the work, figures 
beyond this point are therefore rejected throughout. 


Ex. 3, Find, to the nearest penny, the amount of £1156 in 23 
years at 34 per cent. compound interest. 
£ 
1156: 1st Principal 
Bee Ist year’s Interest 
1196-46 2nd Principal 
es 2nd year’s Interest 
1238°3361 3rd Principal 
12°38336 
e101] 
3°09584 
£1260:00698 Final Amount 
20 
s,0°13960 
12 
d.1-67520 
Thus the amount to the nearest penny is £1260. Os. 2d. 
The interest for the half year is 4 of 34 per cent.=1$ per cent. 
= (1+4+44) per cent. 


Half-year’s Interest 
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Ex. 4. Find, to the nearest penny, the compound interest on 
£3000 for 2 years at 5 per. cent., the interest being payable half- 
yearly. 

Since 5 per cent. for a year is 24 per cent. for a half year, we 


thus have 4 periods, the interest for each period being 24 per 
cent. of the capital at the beginning of that period. 


Since 24 per cent.=,, the interest will be found by dividing by 4 
and putting the figures one place back. 


190. We have seen [Art. 186] that we can easily obtain any one of 
the four quantities Principal, Rate per cent., Time and Simple 
Interest, when the other three are given; we now give examples 
of this nature when the interest is compound. 


Ex. 1. What sum will amount to £405. 12s. in 2 years at 4 per 
cent. compound interest? 


Find the amount of £100 in the given time and at the given rate; 
this will be £108-16, 
Then £100 will amount to £108°16; 
£100 


10816 £1; 
£100 , 
ae 108-16 * 49 Ori ots ccs £405°6. 
; £100 x 405-6 
Thus the sum required = 10316 =£375, 


Or thus: The amount at the end of a year at 4 per cent. is found 
by multiplying the principal at the beginning of the year by the 
fraction 100° Hence the amount of any sum at the end of 
2 years at 4 per cent. compound interest will be given by 

Amount = Principal eet 

= Pe 108 fe 
peeeee ss. °/ L00\2 _ (252 ei riabs 
.. Principal= ( joa) of Amount = (53) of £405. 12s. = £375. 

Ex. 2. In what time will £3125 amount to £3425. 1s. 4d. at 4 per 
cent, compound interest ? 


Here we can proceed to find the amount of £3125 at 4 per cent. 
compound interest for 1, 2, 3, &c. years in order until we find an 
amount equal to that given, which we shall certainly do if the 
time required is an exact number of years, 


In the present case it will be found that the amount at the end of 
2 years would be £3380, and the amount at the end of 3 years 
would be £3515. 4s. Thus the time required is between 2 and 
3 years. Now the interest for the time beyond 2 years is 
£3425. 1s. 4d. — £3380 = £45. 1s. 4d., and the interest on £3380 
for 1 year is £135. 4s. 


13—2 
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Hence time beyond 2 years= 


COMPOUND INTEREST. 


£45. 1s. 4d. 


1 
ec oe oa of 1 year=5 of a year. 


Thus time required=21 years. 


Questions in which the rate per cent. is required will be considered 
later on. [See Art. 214, Ex, 4.] 


EXAMPLES XIII. D. 


Find, to the nearest penny, the compound interest on : 


HOON RTP wD HE 


le 
Prone 


15. 


£150 for 2 years at 5 per cent. 

£1250 for 2 years at 4 per cent. 

£625 for 3 years at 4 per cent. 

£480 for 3 years at 5 per cent. 

£1500 for 3 years at 3 per cent. 

£1800 for 3 years at 2 per cent. 

£560. 10s. for 3 years at 24 per cent. 

£1364. 5s. for 3 years at 34 per cent. 

£1275. 12s. 6d. for 3 years at 44 per cent. 
£1500 for 25 years at 34 per cent. 
£3600 for 34 years at 24 per cent. 
£271. 15s. 34 for 24 years at 4} per cent. 
£845. 14s. 6d. for 24 years at 1} per cent. 
£666. 13s. 4d. for 24 years at 3} per cent. 
£1875. 11s. 8d. for 3} years at 24 per cent. 


Find, to the nearest penny, the compound interest in the 
following cases, in each of which the interest is payable half- 


yearly : 


16. 
17. 
18. 
19, 
20. 
21. 


£500 for 2 years at 5 per cent. 

£850 for 14 years at 4 per cent. 

£1200 for 2 years at 25 per cent. 

£360. 12s. 6d. for 2 years at 3} per cent. 

£1184. 3s. 4d. for 2 years at 43 per cent. 

Find the difference between the simple and the com- 


pound interest on £1350 for 3 years at 5 per cent. 


22. 


Find the difference between the amount of £1562. 10s. 


at simple and at compound interest for 3 years at 4 per cent. 


23. 


Find the difference between the simple and the com- 


pound interest on £7500 at 4 per cent. for 24 years, the interest 
being payable half-yearly. 
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24. Find the difference between the compound interest on 
£500 for 2 years at 4 per cent. (1) when the interest is payable 
yearly, and (2) when the interest 1s payable half-yearly. 


25. What sum of money lent at 5 per cent. per annum com- 
pound interest will amount in 2 years to £882 ? 


26. What principal will amount to £6552. 3s. in 2 years 
at 44 per cent. per annum compound interest? 


27. What sum will amount to £3515. 4s. in 3 years at 
4 per cent. compound interest ? 


28. The compound interest on a certain sum of money for 
3 years at 5 per cent. is £1324. ls. What is the sum? 


29. What sum invested for 14 years at 4 per cent. compound 
interest payable half-yearly will amount to £2210. 17s.? 


30. The amount of £825 after 24 years at simple interest is 
£907. 10s. What would have been the amount, to the nearest 
penny, of the same sum at compound interest for the same time 
and at the same rate per cent.? 


31. The compound interest on a certain sum for 2 years at 
5 per cent. is greater than the simple interest by 7s. 8d. Find 
the principal. 


32. The simple interest on a certain sum of money for 2 
years would be £42. 10s., and the compound interest for 2 
years on the same sum at the same rate would be £43. 7s. Find 
the sum and the rate per cent. 


33. Assuming that £1 will amount to £1:27628 in 5 years at 
5 per cent., find the approximate amount in 10 years and also in 
15 years. 


- 


CHAPTER XIV. 
PRESENT WORTH AND DISCOUNT. 


191. SrNcE interest can always be obtained for 
the use of money, it follows that any sum of money paid 
at once is more valuable than the same sum which is to 
be paid at some future time; and that the actual value 
in cash of a sum of money due some time hence is that 
sum which together with the interest which could be 
obtained for its-use for the given time would amount to 
the debt in question. 


192. The actual value in cash of a sum of money 
due at some future time is called its Present Value. 

The deduction from the nominal value of a debt, 
made when the debt is paid before it is due, is called 
Discount. 

Since the amount of a debt due at some future time 
is equal to its Present Value together with the interest 
on the Present Value for the given time, it follows that 


Discount is equal to the Interest on the Pre- 
sent Value. 


193. The following are examples of the different 
questions which may arise. 
Ex. 1, Find the present value of £410 due 6 months hence, money 
being supposed to be worth 5 per cent. 
The interest on £100 for 6 months at 5 per cent. is £2, 10s, 
Hence £100 cash is worth £102. 10s. in six months ; 


£100 ‘ 
S211: ae Sad AGO Sn see nenane ; 
£100 
1024 UE SS 
Thus the required present worth aon he i = £400, 


102} 
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Ex. 2. Find the present value of “£439. 8s. due 3 years hence, 
compound interest being reckoned at 4 per cent. 
The amount of £1 at compound interest for 3 years at 4 per cent. 
will be found to be £1:124864. 
Hence £1 cash is worth £1:124864 at the end of 3 years; 
439°4 


we £94864 Pec hisia es 'eiiabarvart'e,s pokes MS es feel AS ie 
439-4 


1124864 
— £390°625 = £390. 12s. 6d. 


Hence the required present worth=£ 


Ex. 3. On what sum due at the end of 6 months does the discount 
amount to £75, money being worth 24 per cent.? 


Since £100 will amount to £1014 in 6 months at 24 per cent.; 
£100 cash is worth £101} at the end of 6 months ; 


“. discount on £1014 is £14; 
: £75 . 
Se FRO CORRE £1014 x £14 1s £75. 
£75. 
Hence sum required = £1014 x £147 2007- 
3 AL 


EXAMPLES XIV. A. 


Find the present value of 


1, £520 due l‘year _ hence at 4 per cent. 

2. £406 ove @ DOW tte es aca Sa cae SaaS 

3. £257. 10s. 43. Oiyeobtie ya ace. ar 

4, £93. 2s. Td. cos & MONCNE sss os See iee 

5 ite, 17s. 6d. ...10 months ............ Das citey oe 

6, isis 2s. Gd. ...54 montha’..7027...... Diss cinis 
Find the discount on 

7. £210 due lyear hence at5_ per cent. 
8. £328 cee: ESS iS sre. 5 Be vcnc stews 
9, £906. 15s. 566 ROA cari i tes hicaw.tyenes 
10. £2599. 16s. 8d. .... 7 months............ Be sere ea 
11. £539. 10s. x 30 meres soos, eee eee 


12, £416 2 Q19 Gaye Series. «aes 
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Find the present value (reckoning compound interest) of 
13, £514. 10s. . due 2 years hence at 5 per cent. 
12,5 ane. 0s. fd. ,.. 3° eee AP ic caisonnee 
15, £56243. As. PPE Me re Ber runsecees 


16. £8857. 7s. due 15 years hence at 23 per cent., payable 
half-yearly. 

17. £2000 due 2 years hence at 5 per cent., payable half- 
yearly. 

18. Of what sum due 4 months hence is £275 the present 
value, the interest on money being 41 per cent. ? 


19, If the present’ value of £347. 12s. 6d. due 8 months 
hence be £337. 10s., how much per cent. per annum is money 
Supposed to be worth? 


20. The discount on a certain sum due 5 months hence at 
3 per cent. per annum is £2. 19s. ld. What is the sum? 


BILLS OF EXCHANGE. BANKER’s DISCOUNT. 


194. It is usual for merchants to pay for goods by 
giving what is called a Bill of Exchange, which is a 
document authorizing the person to whom the bill is 
given to receive a specified sum at the end of a stated 
time. 

If the original holder of the Bill does not wish to 
wait until the expiration of the time specified, he goes 
to a Banker and sells to him the right to receive the 
amount of the Bill when it falls due, 

This sale of a bill for cash is called discounting the 
bill, and the amount of discount charged is the differ- 
ence between the amount of the bill, called its face 
value, and the cash which is given for it. 

We have already seen that the actual cash value of 
a bill is that sum which with the interest upon it would 
amount to the face value of the bill. The cash value 
and corresponding discount calculated in this way are 
called the true or the theoretical present worth and 
discount respectively, to distinguish them from the cash 
value and discount of actual commerce. 


BANKER’S DISCOUNT. 201 


195. Banker’s Discount, which is the discount 
of actual commerce, is the interest, at the rate per cent. 
agreed upon, on the face value of the bill for the time 
it still has to run. 

Thus, if a bill for £100 were discounted 6 months before it fell due 


at 5 per cent., the discount on it would be £2. 10s., namely the 
interest on £100 for 6 months at 5 per cent. 


N.B. The theoretically true present value of a 
sum of money due after a long interval would have 
to be calculated, compound interest being of course 
reckoned; but in the case of a Bill, whose period is 
always short, the real cash value is its face value less 
the Commercial Discount. | 


196. Since True discount is the interest on the Present Value of the 
bill, and Banker’s discount is the interest on the full amount, 
which exceeds the Present Value by the True discount, it 
follows that 


Banker’s discount = True discount + Interest on True discount. 


197. By English Law if a bill of exchange is 
nominally due on a certain day three more days are 
allowed before it need be paid, which are called days 
of grace. 


Ex. 1. Find the cash value of a bill for £560 drawn on May 6 for 
6 months and discounted at 3 per cent. on July 12. 


The bill is legally due on Noy. 9; therefore the number of days it 
has to run on July 12 

=19+31+30+31+9=120. [See Note, page 189.] 

Hence discount charged is the interest on £560 for 120 days at 


3 per cent. = £560 x3 x 420+ 100= £2016 — £5. 10s. 6d. to the 
nearest penny. 


Thus the cash value= £560 — £5. 10s. 6d.= £554. 9s. 6d. 


It is clear that Banker's discount is more easily 
calculated than the theoretically true discount would be; 
moreover Tables of Interest are printed and are used in 
Offices to facilitate the calculations. 
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Ex. 2. A bill was discounted 3 months before it fell due at 24 per 
cent., and the actual discount charged exceeded the theoretically 
true discount by 15s. What was the amount of the bill? 


The interest on £100 for 3 months at 24 per cent.=£8. This is 
the discount charged on £100. 


The true discount on £100 for the given time and rate would be 


5 
&__ of £100=£500— £100 


100+3 SOD yo 
= £9 £1902 es 55 
Hence the excess on £100 = £3 - fae, =L£y05s3 


4 een £100 x 1285 = £1; 
fos ene eee £100 x 1288 x 3 = lds. 
Thus the amount of the bill=£100 x 1288 x = £19320. 


TRADE DISCOUNT. 


198. Sometimes a tradesman makes a deduction 
from the price of goods when they are paid for in ready 
money, or when large quantities are taken, or for other 
reasons. This deduction is called discount ; it, however, 
is very different from the discount we have hitherto 
considered, for the amount of the deduction does not 
depend upon time. 

Ex. A tradesman gives a discount of 5 per cent. on ready money 
purchases; how much will be taken off a bill for £15. 17s. 6d.? 
Five per cent. on £15. 17s. 6d. is 15s.+14d. x 7=15s. 104d. 


EXAMPLES XIV. B, 


In the following questions discount is to be taken to mean the 
real discount of actual commerce unless theoretical discount ig 
asked for. Calculations are to be made to the nearest penny. 

1, Find the discount on a bill for £500 drawn on May 20 at 
3 months and discounted on June 11 at 5 per cent. 

2. Find the discount on a bill for £1575 drawn on Sept. 11, 
1891, at 6 months and discounted on Oct. 19 at 4 per cent. 

3. Find the discount on a bill for £1257. 10s. drawn on 
March 9 at 3 months and discounted on April 2 at 24 per cent. 

4, Find the discount on a bill for £1180 drawn on Feb. 7 at 
6 months and discounted on March 3 at 2} per cent. 


ee 


eS Se ee 
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5. Find the cash values of the following bills which were all 
discounted at 3 per cent. on May 11: 


(i) £1000 at 3 months drawn May 1, 


iy ee April 15, 
(Es oe BOR ees ie May 5, 
NE FE eRe osc ck sven ob cee March 1. 


6. What is the true present worth of a bill for £151. 10s. due 
in 80 days, the rate of interest being 4,°, per cent.? 


7. What is the true discount on £76. 15s. due eight months 
hence, at 3} per cent. ? 


8. Find the ¢rue discount on £328. 13s. 5d. due three months 
hence at 4 per cent. 


9. Find the ¢rue discount, allowing the usual 3 days’ grace, 
upon a bill for £603, drawn Oct. 4 at 4 months, and discounted 
on Nov. 26 at 24 per cent. 


10. Find the difference between the true discount and 
banker’s discount on £500 due in 4 months at 3-per cent. 


11. Find the difference between the true discount and 
banker’s discount on a bill for £2500. 3s. 5d. due 3 months hence 
at 4 per cent. 


12. The true discount on a bill for £554. 1s. 3d. at 31 per 
cent. is £6. 11s. 3d. How many days has the bill to run? 


13, <A banker gains 3s. 9d. by deducting interest instead of 
true discount from a bill due 10 months hence. What is the 
amount of the bill, money being supposed to be worth 3 per 
cent. ? 


14, If the banker’s discount antl the true discount on a cer- 
tain sum due a year hence be £6. 10s. and £6. 5s. respectively, 
what is the sum? 


15, The banker’s discount on a bill due 1 year hence is 14 of 
the theoretical discount. What is the rate per cent.? 


16. Find the present value of £1000 due at the end of 
5 years, supposing that money is worth 5 per cent., having given 
that £1 amounts to £1:276282 in 5 years at 5 per cent. 


17, Find the present value of £1000 due at the end of 
20 years, supposing that money is worth 4 per cent., having given 
that £1 will amount to £2:191123 in 20 years at 4 per cent. 


CHAPTER XV. 
SHARES AND STOCKS. 


199. ‘THERE are many business undertakings, such 
as railways, banks, gas works, &c., which are on so large 
a scale that many persons must combine to provide the 
money necessary to carry on the business. This is 
generally done by dividing up the whole sum required 
into ‘shares’ of definite amount, say of £1, or £10, or 
£100 each. 

The whole body of partners is called a Company, 
and the individual partners are called Shareholders. 

The total amount of money raised to carry on the 
business of the Company is called its Capital. 

The affairs of a Company are managed by a small 
number of elected shareholders called Directors. 

The profits made by the Company are periodically 
divided among the shareholders; and the dividend is 
declared as a percentage on the capital. 


200. A shareholder in a Company cannot demand 
the return of the money he paid for his shares; he can, 
however, sell the shares. 

If the dividends of the Company are high, and are 
likely to continue to be high, the shares will sell for 
more than they originally cost; if, however, the Com- 
pany is not prosperous, the shares would have to be 
sold for less than they originally cost. 

Thus the shareholders in a Company are con- 
tinually changing, and different shareholders may have 
bought their shares at very different prices. 
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201. The most important point to notice is that 
the amount of dividend paid to a shareholder does not 
depend on the price at which his shares were bought, but 
sumply on their nonanal value. 


Thus two men who had the same number of £10 shares in a Com- 
pany would be entitled to the same amount of dividend, although 
one may have bought, for example, £10 shares for £18 and the 
other for £5 each. 


202. Shares are said to be above or below‘ par’ 
according as they are sold for more or for less than 
their nominal value. 

Thus if £10 shares sell for £11 each, since £11 is ae of £10, the 
shares are 10 per cent. above par. 

When the price of shares is more than their nominal 
value they are said to be ‘at a premium, and when 
the price is less than their nominal value the shares 
are ‘at a discount.’ 


203. The following are examples of the different 
questions which may have to be considered. 


Ex. 1. £10 shares in a gas company sell for £24 each. How 
much will 70 shares cost? 
Each £10 share costs £24 cash; 
.. 70 shares cost £24 x 70= £1680. 


Ex. 2. A man bought £10 shares in a gas company for £1680, 
giving £24 for each £10 share. How many shares did he buy? 


Since each share cost £24, 
the number of shares = £1680~— £24= 70. 


Ex. 3. A gas company pays a dividend of 8 per cent. per annum, 
how much does a man receive who holds 70 shares of £10 each? 


His share of the capital is £10 x 70=£700, and he receives 8 per 
cent. on this. 


Hence his yearly income= £700 x Bas = £56. 


Ex. 4. A man invests money in the shares of a gas company, each 
£10 share costing £24, and the company pays a dividend of 8 per 
cent. per annum. What percentage does he get on his outlay? 


He is paid £10 x T00’ that is £ , for each share; and he pays £24 


for the share. 
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He therefore gets £4 income for £24, 
or £2-+-24 x 100..........0000. £100. 
Thus percentage required = 4-24 x 100=33. 


204. Sometimes a Company does not need its full 
capital to carry on its business; and in that case only 
a certain fraction of the nominal amount of the shares 
is ‘paid up’; the shareholders are however bound to 
pay the rest if it should become necessary. When a 
dividend is declared at so much per cent., this per- 
centage is paid only on the amount paid up on the 
shares, and not on their full nominal value. 


Ex. What income will be obtained by investing £1008 in the 
purchase of £20 bank shares, on each of which £5 is paid up, at 
£24 each share, the bank paying a dividend of 18 per cent.? 


Since £24 buys one share, £1008 will buy £1008+£24= 42 shares. 
These 42 shares, on each of which £5 is paid, make up a capital 
of £5 x 42=£210. On this capital of £210 a dividend of 18 per 


cent. is paid; hence income required = £210 x 7S; = £37. 16s. 


EXAMPLES XV. A. 


1. If £10 gas shares sell for £15 each, how much will 25 
shares cost? 


2. If £5 shares in a water-works company sell for £6. 10s. 
each, how much will 30 shares cost? 


3. If £1 shares in a mining company sell for 15s. each, how 
much will 350 shares cost ? 


4. If £100 shares sell for £127 each, how many shares can 
be bought for £1651 ? 


0. If £1 shares sell for 35s. each, how many can be bought 
for £927. 10s.? 

6. Mining shares of £1 are sold at 5s. discount; how much 
will 100 shares cost? 

7. £2 shares in a company are sold at 7s. 6d. premium; how 
much will 80 shares cost? 


8. The shares in a certain mine are sold at 10 per cent. above 
par; how much must be paid for fifty £1 shares? 
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9, A company pays a dividend of 8 per cent.; how much 
will be paid to a man who has fifty £5 shares? 


10. A man holds 350 shares of £5 each in a company which 
pays a dividend of 7 per cent. What is his total dividend? 


11. A man sells sixty-three £10 gas shares at £18 each, and 
buys with the proceeds £5 tramway shares at £3. 10s. How 
many tramway shares does he buy? 


12, A man sold seventy-five £5 shares at £6. 10s. each, and 
bought with the proceeds £10 shares in another company at 
£12. 10s. each. How many shares did he buy? 


13. What income would be obtained by investing £385 in 
the purchase of £10 shares in a gas company at £17. 10s. per 
share, the company paying a dividend of 6 per cent. per annum? 


14, £10 shares in a certain bank sell for £35, and the bank 
pays a dividend of 14 per cent. What income would be obtained 
-by investing £945? 


15. A company pays a dividend of 4% per cent., and its £10 
shares sell for £15. What percentage does an investor get for 
his money ? 


16. A man buys £5 shares in a certain company for £6. 5s., 
and the company pays a dividend of 5 per cent. What per- 
centage does the investor get on his outlay? | 


17. A man sells fifty £10 shares in a gas company which 
pays a dividend of 8 per cent., for £18 each. He invests the 
proceeds in the purchase of £5 shares in a tramway company at 
£3. 10s. each. Find the change in his income, the tramway 
company paying a dividend of 34 per cent. 

18, A man buys £10 shares in a company which pays a 


dividend of 8 per cent., and he buys at such a price that he gets 
3 per cent. on his money. At what price does he buy? 


19, A bank pays a dividend of 20 per cent., and its £60 
shares, of which £20 is paid up, sell for £75. What percentage 
does an investor get on his money? 


20. A man invests £925 in the purchase of £20 shares in a 
bank which pays a dividend of 16 per cent. per annum. The 
shares sell for £18. 10s., and £4 is paid up on each share. Find 
the income derived from the investment. 


205. Sometimes the Capital of a Company is not 
divided into Shares of definite amount; it is then called 
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Stock. <Any amount of Stock can be bought or sold, 
whereas only a whole number of shares can be dealt with. 

The price of Stock is given at so much per cent.; 
thus Stock is said to be at 115, when £100 Stock costs 
£115, and so in proportion for other amounts. 


Ex. 1. How much Midland Railway stock at 143 can be bought 
for £1644. 10s.? 


Since £143 cash buys £100 stock, 
| ee at OVS 5 i ae oe 
and £16444 .. ......... £100+1438 x 16444 ...... 
100 x 16444 


Thus the stock required=£ =£1150. 


143 


Ex. 2. How much money will be obtained by the sale of £1150 
Midland Railway stock at 143? 


Since £100 stock sells for £143, 
£1 Mina £143~100; 
pyaar yi Bs Wap ns Ss £143~100 x 1150 = £1644. 10s. 


x. 3. What income will a man receive who holds £1150 stock in 
a company which pays a dividend of 44 per cent.? 


Since £100 stock produces £44 income, 
2 RRP re mad eee 100. 6 aaa 
and 21150... 7 oe eee £44100 x 1150 ......... 
44 x 1150 y 
Thus income= £ 100 ee 5 i A 


Ex. 4. What income will be obtained by investing £1644. 10s. in 
a stock which pays, a dividend of 44 per cent. per annum and 
which sells at 143? 

£143 will buy £100 stock which will entitle the holder to £44 
income. 

Hence £143 secures £44 income ; 

eur 3 Mei rrp aS SS eee 
”, £16444 ......... £44 +-143 x 16444 ......... 
4} x 16445 


143 =£61. 15s. 


Thus income required=£ 


Ex. 5. How much per cent. will a man obtain for his money, if he 
buys stock at 143:which pays a dividend of 44 per cent.? 


£143 cash buys £100 stock on which the dividend is £44. 
Hence he gets £44 income for £143; 

, guccevese SaQ=ts ee Ue e sa as £100. 
454x100 450 , g, 


mM "I wha aOA PY iy —_ —: = 
Thus percentage required = 143. > 1437 7145" 
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EXAMPLES XY. B. 
1. How much stock at 127 can be bought for £1016? 


REM ae eS oye ck tidelseccan £1066? 

Be davies es von v end ee MMe ses cc's «ic cane os £2092. 10s.? 
BP ee cactus vie, es BER ks os. ack £413. 55.2 
5. How much will £900 stock at 75 sell for? 

= GAR alte BL POOs: oso: S POO a, 

_ raion; ete 2 ae Pd 2 Pele OF She. 

BN ic ca ics an gous cp hel} Sea i G5 wo eee 


9. What income will be obtained from £900 stock when the 
dividend is 4 per cent. ? 


10. A man holds £1375 Railway stock; what will be his 
yearly income when the two half-yearly dividends on the stock 
are respectively at the rates of 21 and 4 per cent. per annum? 


11. What income will be obtained by investing £1101. 15s. 
in a stock which pays 34 per cent. per annum and which can be 
bought at 113? 


12. What income will be obtained by investing £7038 in a 
33 per cent. stock at 9732? 


13. How much of a 31 per cent. stock must a man hold to 
get an income therefrom of £67. 4s.? 


14, What per centage on his money will a man get who 
buys at 125 a stock which pays 4 per cent. per annum? 


15. The price of the 4 per cent. debentures of a certain 
railway is 128. How much per cent. on his money does an 
investor get ? 


16, A man gets an income of £66 a year by investing £2145 
in 4 per cent. Railway debentures. What was the cost price of 
the debentures? , 

17. A man gets an income of £50, 12s. 6d. a year by invest- 
ing £1530 in a 44 per cent. stock. At what price did he buy ? 

18. A man bought stock at 971, and on its rising to 103% he 
sold out, thereby making a profit of £66. 2s. 6d. How much 
stock did he buy, and what did he pay for it? 


19, Will a man get a greater or smaller percentage on his 
outlay by investing in 8 per cent. stock at 95 than by investing 
in 4 per cent. stock at 127? 

20. Which is the better investment, 4 per cent. stock at 129 
or 44 per cent. stock at 1451 


S. AR. 14, 
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206. Governments borrow money to meet excep- 
tional expenditure, and undertake to pay a fixed rate of 
interest. 

Foreign Governments generally give printed papers, 
called Bonds, acknowledging their indebtedness for 
definite sums. From these Bonds can be cut small — 
certificates, called Coupons, which entitle the holder 
to receive the guaranteed interest for each succesgive 
half year until the Bond is redeemed. 


Consots. The public debt of England now consists 
of two portions, on one of which 24 per cent. per annum 
is paid, and on the other 23 per cent. will be paid until 
April 5th, 1903, after which the interest will be at 
the rate of 24 per cent. per annum, the interest being 
paid in quarterly instalments. This stock is called 
Consols. <Any amount of Consols can be purchased. 


Ex. 1. What amount of 2? per cent. consols at 974 can be 
‘purchased for £100? 


Since £100 consols can be bought for £974, 
S100-—-O74. | hieeacteee eee eoeet eee £1; 
yd 002-974 x 100... 2s cemeaes ee eeeente tater redy ~ >> £100. 


100 x 100 
974 
N.B. A fraction of a penny must be disregarded. 


Ex. 2. How much money will be obtained by the sale of 
£352. 8s. 6d. consols at 96? 


Thus amount required = £ =£102. 11s. 3d. 


Since £100 consols sell for £96, 
CL a earner TS £28, . 
Be 852: Se. 6d. ..\. ce £352. 8s. 6d. x 28. 
And £352. 8s. 6d. x =46, will be found to be £338. 6s. 6d. [disregard- 


ing a fraction of a penny]. 


Ex. 3. A man buys Russian 4 per cent. Bonds of £100 at 96. 
What percentage does he get on his outlay? 


For £96 a Bond for £100 can be bought, on which £4 interest is 
paid per annum. 


Hence £96 cash produces £4 income; 


Be MAPD ce Ses acest es vant £ 


: ‘ , wan tiived kDa 
Thus percentage required =“3,-= 44, 
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207. BRrokeRAGE. Stocks and Shares, except those 
of small Companies, are bought and sold at a special 
market called a Stock Exchange. The agent who is 
employed to buy and sell for the public is called a 
Stock Broker, and the person who deals in Stocks 
and Shares is called a Stock Jobber. 

In the lists of prices of stocks and shares quoted 
in the daily papers there are generally two prices given, 
the lower price being that at which Stock Jobbers 
bought and the higher that at which they sold the stock. 

Stock Brokers charge a Commission for their services 
which is called Brokerage; this brokerage would be 
added to the cost price of Stocks or Shares, and sub- 
tracted from the selling price. 

Brokerage is calculated on the nominal value. 


Thus if stock be quoted in the newspaper at 1124—113, and broker- 
age be 4 per cent., a buyer would have to pay 113+4, and a seller 
would receive 1124 —1, 


The usual brokerage charged by stock brokers is 
2s. 6d. per £100 Stock, that is 4 per cent., for Consols 
and Foreign Government Stock; and } per cent. on 
Railway Stock ; also } per cent. on Shares below £100. 

We have hitherto supposed that brokerage was 
already allowed for in the price. 


Ex. Aman sold out £5000 stock in a company which paid 34 per 
cent. at 914, and invested the proceeds in a stock which paid 4 
per cent. and was sold at 1014. What was his change of income? 
[Brokerage 4 per cent. to be charged on each transaction. ] 


1 
His original income = £5000 x Pa L175. 


£100 stock realised £(91} - 1)=£911. 
BE IIVOO Fo 5 ono vedere varies £911 x 50= LEGO, 

£100 of the new stock cost £(1014 + 1)=£810, 
PPE bcsris onsesstati aun Pieen £1; 


Hence the amount of new stock = £500 x BEARD = £4500. 


Hence new income= £4500 x = 4, = £180. 
He therefore increased his income by £5 a year. 


14—2 
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EXAMPLES XV. C. 


Brokerage is allowed for in the price, except when otherwise stated. 
1. What amount of consols at 973 could be bought for £390? 


7 Reta "eRe er 97: 2 £533. 10s.? 
Ce) Eon 98 eee £710. 10s.? 
ABE 2 96} oe £505. 6s. 3d. 
epee ee 96. -s:siep ae phases £300 2 
Gs somes is) O78 hee arene £500 ? 


7. How much would be obtained by selling 
£500 Consols at 96? 


i ae me Oepied Sc cuanse laa ea POE hes 972 
Ee a Bae en 98}? 
104 cee ee Cre Reg eae 9712 
hee A: ee £526. "78. Ads scceseevare 96? 
LD Se Gia he's dun e'e's «pony LUBA ere. sears ins 95? 


13. What is the quarterly income obtained from £1250 in 
the 2? per cent. consols? | 


14, What is the quarterly income obtained from £560. 18s. 7d. 
in the 2? per cent. consols? 


15. A man holds £780. 12s. in 21 per cent. consols. What 
quarterly income does he get from it? 


16. A man has a yearly income of £49, 10s. from 2? per 
cent. consols. How much does he hold? 


17. Aman has a yearly income of £16. 6s. 4d. from 2? per 
cent. consols. How much does he hold? 


18. What sum of money must be invested in 2? consols at 
96? to secure an income of £154 a year? [Brokerage $ per cent. ] 


19. How much stock in the 2? per cent. consols must be 
sold at 994, in order to provide for the purchase of £1584 
Railway Stock at 1263? [Brokerage } per cent. on Consols and 
1 per cent. on Railway Stock.] 


20. A man invested a certain sum in consols when they 
were at 96}, and he made a profit of £51 by selling out when 
they had risen to 988; and brokerage of 4 per cent. was charged 
on each transaction. How much money did he invest? 
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21. A man invested money in consols at 1008, and on their 
rising to 1013 he sold out, thereby gaining £24. How much 
stock did he buy and what did he pay for it? 


22. A man who has £3465 in Midland Railway Stock sells 
out at 140 and buys North-Eastern Consols at 165. What is the 
change in his income, if the Midland Stock pays 5 per cent. 
and the North-Eastern 6}? 


23. A man had £2400 in the 2? per cent. consols: he sells 
out at 99, and invests the proceeds in 4 per cent. Railway 
debentures, thereby increasing his income by £6 a year. At 
what price did he buy the debentures? 


24, A man’s income from railway shares paying 44 per cent. 
amounts to £378, He sells out at 134; what does he realize? 
The proceeds being invested in bank shares, £20 paid up, at 84, 
paying a dividend of 20 per cent., what is the change in his 
income? : 


25. A man invested a certain sum of money in the 2? per 
cent. consols at 987 (including brokerage) ; and his income there- 
from, after 6d. in the pound had been deducted for income tax, 
was £214. 10s. How much money did he invest? 


26. A man purchases £1400 stock in 2? per cent. consols at 
945 and also invests £3150 in the purchase of Russian Inscribed 
Five per Cent. Loan at 94}. If he sells the Consols at 95} and 
the Russians at 964, what does he gain on the transactions ? 
[Brokerage on Consols 4 and on Russians }.] 


27. A man having an income of £352 a year in 23 per cent. 
Consols, sells out at 963, and invests the proceeds in 4 per cent. 
debentures, thereby increasing his income by £48 a year. At 
what price were the debentures bought? [Brokerage on Consols 
t and on Debentures 4.], 


28, A man calls in a sum of £10,000 lent on mortgage at 
4 per cent., and invests the money in £3000 London and North 
Western Railway 4 per cent. debenture stock at 133 (including 
brokerage) and £3000 Great Western Railway 5 per cent. stock 
at 167 (including brokerage). The balance of the £10,000 is 
placed on deposit at 24 per cent. What is the change in the 
income derived from the £10,000 ? 


| 
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SQUARE ROOT AND CUBE ROOT. 


208. THE coytinued product of any number of 
factors all equal to given number is called a power 
of that number, 

Thus 5 x 5 is called the second power or the square of 5; 5x 5x5 
is called the third power or the cube of 5; 5x5x5x 5 is called 
the fourth power of 5; and so on. 

Instead of writing a power of a number in full, a 
small figure called an index is put above and to its 
right to shew how many equal factors are to be taken. 


Thus 5? is written for 5x5; 53 for5x5x5; and go on. 
A number whose square is equal to a given number 
is called the square root of that number. 
Thus 4 is the square root of 16, since 42=16, 
A number whose cube is equal to a given number is 
called the cube root of that number. 
Thus 3 is the cube root of 27, since 3°= 27. 
The square root and the cube root of a number are 


denoted respectively by the symbols / and .Y placed 
before the number. 


Thus ,/16=4, and 3/27=3. 


209. The square of a number can be at once found 
by actual multiplication; we shall in the present 
Chapter shew how to find the square root of a given 
number, 
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The squares of the first 12 whole numbers should 
be known: they are 
1, 4, 9, 16, 25, 36, 49, 64, 81, 100, 121, 144. 

It will be seen at once that the square root of an integer is by no 
means always an integer, in fact the only numbers between 1 and 
100 which have an integral square root are 4, 9, 16, 25, 36, 49, 
64 and 81. 

It will be seen later on that the square root of an integer which is 
not the square of a whole number can only be found approxi- 
mately. 

An integer (or a fraction) which is the square of 

another integer (or fraction) is called a Perfect square. 

Thus 16 and a are perfect squares, namely the squares of 4 and 2 
respectively. 


210. In simple cases the square root of a given 
number can be found by separating it into factors, as in 
Art. 83, and making use of the principle that the square 
of a product is equal to the product of the squares of its 
factors. 

For example, to find ./324, 
324=4 x 81=2? x 92= (2 x 9)?; 
hence n/324=,/(2 x 9)? =2 x 9=18. 


EXAMPLES XVI. A. 


Find the square roots of the following numbers. 


1. 196. 2, 225, 3. 324. 4, 400. 

5, 441. 6. 576. (ue eke 8, 1089. 

9, 1225. 10. 2025. 11, 2601. 12. 3969. 
13. 4225. 14, 7056. 15. 11025. 16. 15876. 


Find the least number by which each of the following numbers 
must be multiplied in order that the result may be a perfect 
square : 


bY es 2 18. 20. 19. 24. 20. 52. 
21, 126. 22. 140. 23. 1176. 24, 1344. 


211. From the Theorems of Art. 43, we have 
(60 +3)?= (60 +3) x (60 + 3) = (60 + 8) x 60+ (60-43) x3 
=60 x 60+3 x 60+ 60 x 38+3 x 3=60742 x 60 x 3 +32, 
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The square of the sum of any other pair of numbers 
can be expressed in a similar form. 


Hence the square of the swum of any two numbers 
ws equal to the sum of their squares plus twice their 
product. 


We may also write the above result in the following 
form, which will be used later on, 


(60 + 8)? = 602+ (2 x 60438) x 3, 


212. Since 
10°= 100, 100? = 10000, 1000* = 1000000, 
and so on, it follows that | 


if a number has 1 digit, its square has either 1 or 2 digits 
3 OD Aiea 


and so on. 


Hence, if we mark off the digits of a given number, 
beginning at the units digit, into periods of two, the 
last of the periods containing either one or two digits; 
then the number of these periods will be equal to the 
number of digits in the square root of the given number. 

For example, by pointing off the numbers 961, 5476, 368449 and 

1522756 as follows 9’61, 54'76, 36’84’49 and 1'52'27'56, we see 


that the square roots of these numbers contain respectively 2, 2, 
3 and 4, figures. 


213. To find the square root of any whole 
number. ‘The method will be seen from the follow- 
ing examples :— 

Ex. 1. To find the square root of 3969. 


By pointing off the digits into periods of two, we see that there 
are two digits in the required root; and, since 60?=3600 and 
70?= 4900, we see that the root lies between 60 and 70. The tens 
digit must therefore be 6, and we have now to find the units digit. 


If we subtract 60° from the given number the remainder is 369; 
and, by Art. 211, this remainder is equal to the product of 
(2 x 60+ the required units digit) multiplied by the units digit. 
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Hence, if we use 2x60 as a trial divisor we obtain a quotient, 
namely 3, which is either equal to or greater than the required 
digit. Since (2 x 60+3) x 3=369, the trial divisor gives in this 
case the correct result. The work is written down thus: 


39/69 ( 6043 39/69 ( 63 
36 00 36 
2 x 604+3=123 ) 369 123 ) 369 
3 69 3 69 


On the right the process is shortened, as in ordinary division, by the 
omission of zeros, the periods, of two figures each, being brought 
down one at a time, one figure of the root corresponding to each 
period. 


Ex. 2. Find the square root of 114244, 


11/49’44 ( 30043048 11’49'44 ( 338 
9.00.00 9 
600+30 ) 242 44 63) 242 
189 00 189 
66048 ) 5344 668 ) 53 44 
53 44 5344 


There are here three periods and therefore three digits in the root, 
the first of which is 3 since 114244 is between 300? and 4002. 
Using 300 x2 as a trial divisor in order to find the second figure 
in the root, we obtain the quotient 40; this however is too great, 
for (600+ 40) x 40 is greater than 24200; we therefore try 30, 
which proves to be correct. 


It should be noticed that at the end of every stage we have sub- 
tracted from the given number the square of that part of the root 
already found. After subtracting 300? the remainder is 24244; 
after subtracting 330? the remainder is 5344; and after subtract- 
ing 338? the remainder is zero. Hence 338 is the required root. 


The process is usually written in the shortened form, the successive 
‘divisors’ being formed by multiplying the answer already found 
by 2, and annexing on the right the next figure of the answer. 


Ix. 3. Find the square root of 50126400. 
50'12’64’00 ( 7080 
49 


1408 ) 11 264 
11 264 


aa OD 


Here there are 4 periods and therefore 4 figures in the root. A 
figure of the root corresponds to each period brought down in 
the shortened process; and in the present case two figures of the 
root are noughts. 
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Ex. 4. To find the square root of 315. 
3'15°00/00’ ( 17°74...... 
1 


27) 215 
1a, 
347 ) 2600 
2429 
3544 ) 17100 
14176 
2924 
Having found the integral part of the root, namely 17, there is a 
remainder 26. We therefore place a decimal point after the units 
figure of the number and of the root; and then bring down 
periods each containing two noughts. The process can be con- 
tinued to any extent that may be desired, but it can never ter- 
minate. [Art. 215.] 
Ex. 5. Find to 3 places of decimals the square root of 792°4. 


7’92-40'00/00' ( 28149... 
4 


48 ) 392 
bi 
561) 840 
561 


5624 ) 27900 
22496 


56289 ) 540400 
506601 


33799 


In finding the square root of a decimal number, the pointing 
must be begun at the units figure, and carried forwards for the 
integral part, and backwards for the decimal part. 


EXAMPLES XVI. B. 
Find the square roots of the following : 


1. 729. 2. 1156. 3. 1849. 4, 2209. 
5. 3481. 6. 6084, 46° 381. 8. 56169, 
9, 4157521. 10. 49126081. 11. 26625600. 
12. 9345249, 13. 1766689024, 14, 1664232025. 
15, 6877219041. 
Find the square roots of 
16. 13°69, 17. 2809. 18. 4°5796. 19, 400°8004, 
20. 19650°4324. 21. 182°493081. 22. °00022201. 


23. °0016630084., 
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Find to 4 places of decimals the square roots of 


24, 5. 20. 19; 26." 21°5. 21. 125. 
28. 31°046. 29. ‘4. 30. ‘081. Sl, 01785; 
3 Resco 3° 
214. Since (5) mea 


it follows conversely that 


ee 
/t6- Be fl6: 


Thus the square root of a vulgar fraction 1s equal to 
a fraction whose numerator and denominator are re- 
spectively the square roots of the numerator and deno- 


minator of the gwen fraction. 
Ex. 1. Find the square roots of 144, 1,9, -4 and 2°086419753. 


eee Ji4d_12 pg /25_ 5 _6 
169/169 13? N16 16” 16.046 
ee 
Na Ay Go 97 5° 
and /2:(86419753 = ./2,86419753-—/o 7. 


Ex. 2. Find, to four places of decimals, 


(i) af, >, Gi) <i 5» (iil) 4/3 and (iv) ae 


V5 _1 
(i) “a= J9~3 /5, which can be found as in Art. 213. 


(ii) In examples in which the denominator is not a perfect 
square, the fraction should be expressed as a decimal. In the 


present case | 5eN 8= &e. 
4 20° ,/20 1 
Or thus: == a _-=~—,/20= 
/'5 <f Sees 
(iii) ak 33/33/3333’ ....... Then proceed as in Art. 213, 


5x /3 
(iv) ee ae &e, 


The change of form from —~ to = S 3 will save a great deal of 


3 


labour. 
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Kix. 3. What is the length of a side of a square field whose area is 
one acre, and what is the distance from one corner of the field to 
the opposite corner? - 

1 acre = 4840 sq. yds. 


Hence, as the field is a square, the length of a side=,/4840 yards 
= 69°5701... yards=69 yds. 1 ft. 84 inches very nearly. 
To find the distance from one corner to the opposite corner, we 
must assume Euclid 1. 47, from which we have 
(diagonal of square)?=sum of squares on two sides of the square 
= square on one side x 2. 


Hence required length of diagonal = re 4840 x 2 yds. = 98°38... yards. 


Ex. 4. At what rate per cent. at compound interest will £560 
amount to £588, 7s. in 2 years? . 


Amount = Principal x (= BS —). : 
100 
: (= +rate —) _ £588. 7s. _ 1681 
af 100 . BRIS 1600 
Henas 100+ rate required es 1681 e: 41 
100 1600 40 
Hence rate required = of 100= 23. 


215.. Since the square of a number cannot end with a nought 
except the number itself ends with a nought, it follows that, if the 
process of finding a square root does not terminate when the 
last significant figure is brought down, the process will never 
terminate. 

Expressions such as ,/3, ,/2°5 which cannot be found exactly are 
called Surds. 

Although no definite fractional or decimal number can be found 
whose square is exactly equal to 3, for example, the process of 
Art. 213, if continued far enough, will enable us to find a 
decimal whose square differs from 3 by as small a quantity as 
we please. 


EXAMPLES XVI. C. 


Find the square roots of 
1. 2. Seve 3. 4 ot 
5. 395k. aa 7. °004, 8, 134. 
9, 1:36i. 10. 4°38204, 

Find to four places of decimals the square roots of 
ll. 4%. 12. 54. 13. 3}. 14, 83. 
15, 2°4. 16. -04i. 17. -083. 18, 35162. 


* 
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Find, to within one thousandth of their true value 


: 10 5 7 
19, 0. 21. ig 


J15 gies 
23. A beam 36 feet long, and whose section is a square 
contains 182} cubic feet of timber. What is its width? 


24, Find the length of the side of a square field which con- 
tains 10 acres. 


25. A field of 2 acres is exactly square, find the length of one 
side correctly to a thousandth part of the whole. 


26. Find the cost of putting a fence round a square field of 
10 acres at 1s. 8d. per yard. 


27. Find the length of the side of a square field whose area 
is 4A.2R. 9P. 


28. Find the length of the side of a square field whose area 
is 12 A. 3R. 9 P. 1828q. yds. ? 


29. The length of a field is twice its breadth, and its area is 
5 acres. What is its length ? 


30. The length of a field is thrice its breadth and its area is 
1A. 3R. 20P.; what is its breadth ? 


31. The breadth of a room is twice its height and the length 
is thrice its height ; and it cost £24 to paint the walls at 4d. per 
square foot. What is the height ? 


32. The length of a room is treble its breadth. The cost of 
carpeting at 7s. 6d. per square yard is £28, 2s. 6d., and the cost 
of painting the four walls at 4$@. per square foot is also 
£28. 2s. 6d. What is the height of the room ? 


33. A rectangular field which is twice as long as it is wide 
cost 1:0138 shillings per square yard to turf, and the whole cost 
was £191. 17s. O?d. Find the lengths of the sides of the field. 


34, The side of a square is 10 yards; find, to the nearest 
inch, the length of its diagonal. 


35. A rectangular block of timber is 5 ft. long and contains 
3 cubic feet. If its section be a square, find its thickness to the 
nearest tenth of an inch. 

36. A square field is bordered by a path one yard wide, the 
field and path together occupying two acres and a half. Find 
the cost of covering the path with gravel at 1s. 6d. per square 
yard. 

37. At what rate per cent. compound interest will £375 
amount to £397. 16s. 9d. in 2 years ? 


* 
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CuBE Root. 


216. The cubes of the first 10 whole numbers 
should be known: they are 
1, 8, 27, 64, 125, 216, 348, 512, 729, 1000. 
An integer (or a fraction) which is the cube of 
another integer (or fraction) is called a Perfect Cube. 


Thus 64 and oe are perfect cubes, namely the cubes of 4 and ; 


respectively, 
217. In simple cases the cube root of a number 
can be found by separating it into factors, as in Art. 83. 
For example, to find ¥/9261. 
9261 =9 x 1029 = 27 x 343 = 3? x 73=(3 x 7/8; 
hence 8/9261 = 3/(3 x 7)8=38 x 7=21, 


EXAMPLES XVI. D. 
Find the cube roots of the following numbers : 
1. 10648. 2. 3375. 3. 35937. 4. 13824, 
5. 19683. 6. 42875. 
Find the least number by which: each of the following 
numbers must be multiplied in order that the result may be 
a perfect cube. 


7. 108. 8. 392. 9, “33a0c-" 10. 441. 
li; 40832. 12. ‘7056. 
218. Since 


10° = 1000, 100° = 1000000, 1000* = 1000000000, 


and so on, it follows that 

if a number has 1 digit, its cube has either 1,2 or 3 digits 
Pati: Picanie> 10. xh caen ok) 
vs s¥t04 Oks Dee Ot ere | 


Hence, if we mark off the digits of a given number, 
beginning at the units digit, in periods of three, the last 
of the periods containing one, two or three digits; then 
the number of these periods will be equal to the number 
of digits in the cube root of the given number. 


For éxample, by pointing off the numbers 2744, 32768, 3511808 as 
follows, namely 2'744, 32'768 and 3’511'808, we see that the cube 
roots of these numbers contain respectively 2, 2 and 3 figures. 
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219. (60+ 5) =(60+ 5) x (60 +5) 
= (60+ 2 x 60 x 5 +5”) (60 + 5) 
[Art. 211] 


= (60° + 2 x 60° x 5 + 5” x 60) 
+ (60? x 5 + 2 x 60 x 57+ 5°) 
= 60°+ 3 x 60? x 543 x 60 x 5°4 5°. 


The cube of the sum of any two other numbers can be 
expressed in a similar form. 


Hence the cube of the sum of any two numbers is 
equal to the cube of the first plus three tumes the square 
of the first multiplied by the second plus three tumes the 
first multiplied by the square of the second plus the cube 
of the second. 

The above Theorem will enable us to find the Cube 
Root of any number. 


220. To find the cube root of any number. 
The method will be seen from the following examples: 


Ex.1. To find the cube root of 157464. 


By pointing off the figures into periods of three [Art, 218], we see 
that there are two figures in the required root. 


The first figure of the root is 5, since 157000 is between 50? and 60°. 
Subtract 50° from the given number, and the remainder will be 
32464. Now take thrice the square of the part of the root already 
found, namely 7500, and use this as a ‘ trial divisor’ in order to 
obtain the second figure of the root ; 32464 +7500 gives a quotient 4, 
which is either equal or greater than the required second figure. If 
we now take 3 x 507+3 x 50x 4+ 4’, and multiply the sum by 4, and 
then subtract the product from 32464, we shall have subtracted 
altogether 50? + (3 x 507+ 3 x 50 x 44 47) x4=(50+4)%, [Art. 
219.| After this subtraction there is found to be no remainder ; 
and hence the given number is 54%, so that the required cube root 


is 54. 
157'464 (5044 
50? = 125 000 
3 x 50? = 7500 | 32 464 
3x50x4 = 600 
42— 16 


8116x4= 32464 
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Ex. 2. Find the cube root of 13312053. 

13'312'053 ( 200 + 30+-7 

200?= 8 000 000 

3 x 200?= 120000 5 312 053 
3 x 200 x 30= 18000 
307= 900 
138900 x 80 =4 167 000 
1145 053 


3 x 2302= 158700 
3x 230x7= 4830 
ro 49 
163579 x 7=1145053 


Here there are three periods, and therefore three figures in the 
root; and, since 13000000 lies between 200% and 300°, the first 
figure of the root is 2. Subtract 200%, and the remainder is 
5312053. Now take 8 x 2002, that is 120000, as a ‘trial divisor’; 
and 5312053 + 120000 will give 40 for quotient. It will, how- 
ever, be found on trial that 40 is too great, for 

(3 x 2007+ 3 x 200 x 40 + 402) x 40 
is greater than the remainder 5312053; we therefore try 30. Take 

3 x 2007+ 3 x 200 x 30 + 302, 

and multiply this sum by 30 and subtract the product from 
5312053; we shall then have subtracted altogether (200 + 30)8 
from the given number, and the remainder will be found to be 
1145053. 

To find the last figure of the root use 3 x 2302, that is 158700, as a 
‘trial divisor,’ and 1145053+ 158700 gives 7 for quotient. Take 
3 x 230° +3 x 230x7+7%, and multiply this sum by 7, and sub- 
tract the product from 1145053. There is now no remainder ; 
and, from Art. 219, we have now subtracted altogether (230+ 7)3; 
hence the given number = 2373, so that 237is the required cube root. 


Ex. 3. Find the cube root of 259435968. 


The pointing must be begun from the units figure, and carried 
forwards for the integral part and backwards for the decimal part. 


252'-435'968' (6 +3 4-02 


63 = 216° 
3x 62=108 | 36°435968 
3x6x‘3= 54 | 
(3)2= +09 


113:49x B= 34:047 
2°388968 


3 x (6°3)2=119-07 
3x63x-02= +878 
(-02)2= +0004 ) 
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The process can be somewhat shortened, as in 
Square Root; it is, however, very rarely necessary to 
find a cube root, and it is therefore undesirable to 
attempt to shorten the above process. 

We may remark that the approximate value of a cube root can be 

found at once by means of Tables of Logarithms, and that if a 

very close approximation be required Horner’s process had 


better be employed. [See Burnside and Panton’s Theory of 
Equations, chapter X.] 


EXAMPLES XVI. E. 


Find the cube roots of 


1, 1331, 2. 3375. 3. 4913. 4, 12167. 

5, 29791. 6. 68921. 7. 79507000. 8, 148877000. 

9. 8869743. 10. 733870808. 11. 2352637. 12. 16974593. 

13, 2197. 14, 004913. 15, -238328. 16, 125525-735343. 


17. 239. 18, 39;3%. 19. 12568%,. 20, 24017712. 
Find to three significant figures the cube roots of 
21. 10. 22. 1°5. 23, 3°75. 24, 0675. 


25. Find the side of a cube which has the same volume as a 
beam 40 ft. 6 in. long, 1 ft. 4 in. wide and ? in. thick. 


26. Find the length of one edge of a cube whose volume is 
2 yards 14 ft. 145 inches. | 


27. Find the area of each face of a cube whose volume is 
5c. yds. 2 ft. 1592 in. 


28. Find approximately the length of one edge of a cubical 
vessel which contains a gallon. [A gallon=277:274 cubic inches. ] 


29. Find approximately the side of a cube of iron which 
weighs a ton, assuming that a cubic foot of iron weighs 486 lbs. 


30, At what rate per cent. compound interest will £6400 
amount to £6892, 2s, in three years ? 


or 


8. AR. L 


CHAPTER XVII. 
MISCELLANEOUS PROBLEMS. 


PROPORTIONAL PARTS. 


221. WHEN the ratio between the parts of a given 
quantity are known, the parts themselves can be at 
once found. 


Ex. 1. Divide £100 between A and B so that A may have £3 for 
every £2 that B has, 


For every £3 that A receives, B will receive £2, and the two to- 
gether will receive £3+£2=£5, 

Hence A receives £3 out of every £5 of the whole; 
.. A receives 3 of the whole=3 of £100= £60. 

Also B receives 2 of the whole=2 of £100=£40. 


Ex. 2. The profits of a business are to be divided between the 
partners 4, B and C, so that A may have 4 parts, B 3 parts, and 
C 2 parts. How much does each get out of a profit of £45002 


If A has 4 parts to B’s 3 parts and C’s 2 parts; A will have 4 parts 
out of (4+3+ 2) parts divided between them all. 


Hence A will have ay of the whole; 
44342 
See 4 of £4500= £2000. 
Le ae 3 of £4500= £1500, 


ee 2 of £4500= £1000. 
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Ex. 3. Divide £23. 10s. between A, B and C, so that A’s share 
may be to B’s as 4 to 5, and B’s share to O’s as 3: 4. 


ae A’s share $4 4 eck B’s share i: 3 
B’sshare 5 C’s share 4° 


Hence 4’s share=4 B’s share=4 x3 C’s share=3% (’s share. 
Hence shares of A, B and C together = (2+3+1) of C’s share, 


that is £934= 12+ 15+20 


30 of C’s share. 


: a2 20 _ 20 Oi. 
Hence C’s BHUEe = T5515 DD of 4233-70 of £ 9 = AU: 


Then 4’s share=2 of C’s= £6, and B’s share=¥ of C’s=£7. 10s. 


Or thus: 
A’s share : B’s ct eat) 
Bias Ga 3: 4, 
Now multiply the terms of the two ratios by such numbers that the 
numbers corresponding to B’s share may be the same in both. 
In the present case multiply by 3 and 5 respectively. Then 


A’s share : B’s : C’s=12 : 15 : 20. 
Thus 4 gets 12 parts out of (12+15+20) parts altogether; 


: 12 
hence A receives 12415720 of £23. 10s.=£6, &c. 


Ex. 4. Divide £11. 12s. between 12 men, 8 women and 20 children, 
giving to each man twice as much as to each woman and to each 
woman three times as much as to each child. 


A man’s share=a woman’s share x 2=a child’s share x 6. 
Hence 12 men, 8 women and 20 children will have 
(12 x6+8x3+20) shares of a child. 
Hence a child’s share x (72-+ 24 +20) =£11. 12s. =239s,; 
. a child’s share=?22s, —2 shillings, 


Whence it follows that each man has 12 shillings and each woman 
6 shillings, 


Ex. 5. Divide 532 into three parts proportional to 2, 3 and 4, 


Since 4%, 4 and 4 are respectively 45, ¢> and ¢&, we have merely 
to divide into parts proportional to 40, 45 and 48. 


; 40 
Hence, as in Ex. 3, the parts are 404.45 4.48 of the whole, &e. 
15—2 
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EXAMPLES XVII. A. 


Divide £245 into parts in the ratio 3 : 4. 
Divide £165 into parts in the ratio 2} : 3. 
Divide £33. 3s. into parts in the ratio 3 : 2. 


. Divide £54 into three parts proportional to the numbers 
1, 2 and 3. 


5. Divide £97. 18s. 83d. into parts proportional to the num- 
bers 7, 9 and 13. 


6. Divide £17. 11s. into three parts proportional to 5, 53 
and 72. 


7. A sum is divided into parts proportional to the fractions 
2, 4, 2; what fractional part of the whole is the first part? 


8. The profits of a business are to be divided between the 
three partners in proportion to the numbers 5, 3 and 2. How 
much does each receive out of a total profit of £6237? 


9, In a certain business A has 7 shares, 6 5, C 3 and D1 
share. The profits are £2410. Find each partner’s share. 


10. <A provides £5000, B £3000 and C £1250 to carry on a 
business. How much should each get out of a profit of £555? 


11. A, Band C are partners in a business and have shares 
in proportion to the numbers 4, 3 and 2 respectively, after 5 
per cent. per annum has been paid on the capital. The capital 
is £20000, of which sum A provided £12000 and B the remainder. 
How much does each receive out of a total yearly profit of 
£3400? 


12. A, Band C are partners in a business, C receives 10 per 
cent. of the net profits as manager, the remainder being divided 
between A, B and C in proportion to the numbers 5, 4 and 3 
respectively. In a certain year A’s share of the profits amounted 
to £1520; what were the shares of B and C'? 


13. The shares of A, B and C of the capital in a business 
areas 4to3to2. After 4 months A withdraws half his capital, 
and the profits at the end of the year are £1518. How should 
this be divided between A, B and C? 

14. Divide £157. 10s. between A, B, Cand D, so that A may 
have as much as C and DP together, B as much as A and C to- 
gether, and D twice as much as C. 

15. Divide £80 among 22 men, 26 women and 82 boys, so 
that two men may have as much as three women, and one woman 
as much as two boys. 


Pep 
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16. If 8 men can do as much as 14 women, and 5 women as 
much as 9 boys, divide £27 among 4 men, 6 women and 9 boys 
in proportion to the work they do. 


17. Divide £759. 11s. among three persons A, B and C, so 
that A may get one-fourth of what B receives, and C may get 
one-tenth as much as A and B together. 


18. Three partners A, B and C had shares in a business 
proportional to the numbers 4, 5 and 6 respectively. C retired 
and received as his share of the business £15000. How much of 
this money should be paid by A and B respectively in order that 
after C’s retirement their shares might be equal? 


19. A and B, whose capitals were as 3 to 4, joined in 
business, and at the end of 4 months they withdrew 2 and 2 
respectively of their capitals from the business. ow should a 
gain of £624 be divided between them at the end of the year? 


20. The volumes of three substances contained in a certain 
mixture are proportional to the numbers 2, 1 and 4 respectively ; 
also the weights of equal volumes of the substances are as the 
numbers 1, 32 and 16 respectively. Find the weight of the first 
substance contained in 3 lb. 1 oz. of the mixture. 


MIXTURES. 


222. The cost of a mixture of given quantities of 
two different ingredients is at once found when the 
price of the separate ingredients is known. 


Ex. 8 lbs. of tea which cost 1s. 2d. a lb. is mixed with 3 lbs. of 
tea which cost 2s. ld. alb. What was the cost of a lb. of the 
mixture? 


The mixture weighs (8 +3) lbs.=11 lbs. 
The mixture cost 14d. x 8+ 25d. x 3=187d. 
Hence each lb. of the mixture cost 187d.--11=17d. 


223. The ratio in which two different ingredients 
must be taken in order to make a mixture whose cost 
is any given sum intermediate between the costs of the 
separate ingredients, will be seen from the following 
examples. 
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Ex. 1. In what ratio must two kinds of tea, which cost respec- 
tively 1s. 2d. and 2s. 1d. per lb., be mixed in order that the 
mixture may cost 1s. 5d. per lb.? 

The cost of the dearer tea is 8d. per lb. more than that of the mixture. 

Ay SRA WY Ghegper sg ites k ss... 188... .. cs oh cee 

We must take such quantities of each that the loss on the one just 
balances the gain on the other. 

This will be the case if we take 3 lbs. of the dearer tea and 8 lbs. 
of the cheaper, for the loss on the one will be 8d. x 3 and the gain 
on the other will be 3d. x 8. 


Ex. 2. In what ratio must whiskey which cost 18s. per gallon be 
mixed with whiskey which cost 13s. 6d. per gallon, in order that 
25 per cent. profit may be made by selling the mixture at 20s. per 
gallon? 

Whiskey which sells at 20s. a gallon at a gain of 25 per cent. must 
have cost +$2 of 20s. per gallon=16s. per gallon. 

Hence the cost of 
the better whiskey is 2s. per gallon more than that of the mixture, 
and cheaper............ he i PORN Pp ee os ee 

Hence we must take 2} gallons of the dearer kind to every 2 gallons 
of the cheaper. 


Thus ratio required=24 : 2 or 5: 4, 


Ex. 3. In what way must 3 kinds of tea worth 1s. 4d., 1s. 8d. and 
2s. per lb, respectively be mixed that the mixture may be worth 
1s. 7d. per lb,? 

When there are 3 (or more) kinds of commodity and only the price 
of the mixture fixed, there is an indefinite number of ways of 
satisfying the condition. 

In the present case the gain on the cheapest tea, namely 3d. per lb., 
must just balance the loss on the other two kinds at 1d. and 5d. 
per lb. respectively. 

Possible solutions are 2, 1,1; 3, 4,1; 4, 7,1; 4, 2, 2; &e., 


EXAMPLES XVII. B. 


1, What would be the cost per lb. of a mixture of 4 Ibs. of 
tea at 1s. 4d. and 6 lbs. at 1s. 9d.? 


2. What will be the cost of a mixture of 3 gallons of spirit 
at 12s. per gallon and 5 gallons at 16s. a gallon? 


3. If 180 lbs. of sugar which cost 33d. per Ib. be mixed 
with 120 lbs. which cost 2¢d. per lb., at what price must the mix- 
ture be sold so as to gain 25 per cent. on the cost? 
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4, A milkman buys milk at 1s. 3d. per gallon. He adds 
20 per cent. of water to the milk, and sells the mixture at 1s. 6d. 
-per gallon. What is his gain per cent.? 

5. In what ratio must two kinds of tea, which cost respec- 
tively 1s. 3d. and 1s. 9d. per lb., bé mixed in order that the 
mixture may cost 1s. 5d. per lb.? 

6. In what ratio must biscuits worth respectively 51d. per 
pound and 73d. per pound be mixed that the mixture may be 
worth 6d. per pound ? 

7. How much whiskey worth 15s. per gallon must be mixed 
with 10 gallons worth 18s. 6d. per gallon that the mixture may 
be worth 17s. 6d. per gallon? 

8. How much sugar worth 314d, per lb. must be mixed with 
1 cwt. of sugar worth 24d. per lb. in order that the mixture may 
be worth ‘32d. per lb.? 

9. Tea at 2s. 9d. a lb. is mixed with tea at 3s. 3d. alb. In 
what proportion must they be mixed, so that by selling the mix- 
ture at 3s. 24d. a lb. a profit of 10 per cent. may be made? 

10. A grocer buys some tea at 2s. a pound, and some at 
2s. 9d. In what proportion must he mix them so that, when he ~ 
sells the tea at 3s. a pound, he may make a profit of 20 per cent.? 

11. A grocer buys biscuits at 3d. and others at 5d. a |b., 
spending the same money on each kind. He mixes the two 
sorts and sells the mixture at 4d. alb. What does he gain per 
cent.? 

12. A grocer mixes 120 lbs. of tea at 2s. 6d. a lb. with a 
certain quantity at 2s. a lb., and sells the whole at 2s. 4d. a lb., 
gaining 5 per cent. Find the quantity of 2s. tea in the mixture. 


WorK AND TIME. 


224. We now consider problems with reference to 
work done in various times. ‘These can all be solved by 
considering the fractional parts of the whole work which 
are done in a definite time. 


Ex. 1. One man can mow a field in 30 hours and another man 
can mow the field in 60 hours: how long would it take them 
working together to do it? 

The first man mows =, of the whole in 1 hour, 

1 A 
| B0 Gen ee : 

“, ..» two together ee PEGG cesseeccsssserenedateevecse ces : 


And, as the two together would mow (4,4+45=) ob of the whole 
in 1 hour, they would mow the.whole in 20 hours. 
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Ex, 2. A cistern could be filled in 20 minutés by its supply pipe 
and emptied in 35 minutes by its waste pipe. If the cistern be 
empty and both pipes be opened, how long would it take to fill it? 


The supply pipe fills gy Of the cistern in 1 minute, 
. waste ... empties ee ee : 
hence together they fill (o> —sgh=)735 eee Weer ey = ; 


And, as +4, of the whole is filled in 1 minute, the whole will be 


filled in 1 min.++#,=462 minutes. 


EXAMPLES XVII. C. 


1, A can mow a field in 3 days, and B can mow the same 
field in 6 days. In how many days will they do it working 
together ? 


2, A bath could be filled by its cold water pipe in 15 minutes 
and by its hot water pipe in 30 minutes. In what time will it be 
filled when both are opened ? 


3. A can do a piece of work in 12 days and B can do the 
Same in 20 days. A works at it for 3 days; how long would it 
take B to finish it? 


4, A can mow a field in 15 hours and B can mow the same 
field in 25 hours. They work together for 7} hours, when A goes 
away. How long will it take B to finish the work? 


5. Two men together can do a piece of work in 20 days, 
which one of them alone could do in 30 days. How long would 
it take the other man to do the work alone? 


6. When the hot and cold water pipes are both opened a 
bath is filled in 6 minutes; and when the cold water only is turned 
on, the bath is filled in 10 minutes. In how long would the bath 
be filled if the hot water pipe only is opened? 


7. A and B could together finish a piece of work in 25 days. 
They work together for 15 days, and then A finished it by him- 
self in 20 days. How long would it take them to do the whole 
working separately ? 


8. A and B could together do a piece in 223 days. A 
worked at it alone for 10 days, and then B finished it alone in 
60 days. How long would it take them separately to do the 
whole work? 


9. A can do a piece of work in 2} days, Bcan do it in 3 days, 
and C’ can do it in 3? days; how long would it take them when all 
working together to do it? 

10. A cistern is filled by one pipe in 48 minutes, by another 
in an hour, and by a third in half an hour. In what time would 
it be filled if all three pipes were open together ? 
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11. A cistern can be filled by one pipe in 3 hours, by another 
in 3 hrs. 40 min., and it can be emptied by a third pipe in 2 hrs. 
20min. Ifit be empty and they are all opened together, in what 
time will the cistern.be filled ? 

12. A can do a piece of work in 6 days, B in 8 days, and C 
in 12 days. B and C work together for 2 days, and then C is re- 
placed by A. Find when the work will be finished. 

13. C does half as much in a day as A and B can do 
together, and B does half as much again as 4. If all three 
working together can mow 20 acres of barley in 16 days, how 
long would each, working by himself, take to mow 5 acres? 

14. A and B together can perform a piece of work in 24 
hours, A and C in 30, and B and @ in 40 hours: in what time 
would each be able to perform it when working separately ? 


RACES AND GAMES. 


225. The following are examples of questions of 
this nature. 

Ex. 1. In a 100 yards race A can give B 5 yards start and just 
win, also B can give C 5 yards start. How much could 4 
give C? 

A runs 100 yards while B runs 95, and B runs 100 yards while C 
runs 95. 

Hence (’s distance in any time=75 of B’s= 25, x 725, of ’s. 

Hence while 4 runs 100 yards, C will run ;95, x 95, of 100=90} 
yards. 

Thus 4 can give 9? yards to C. 
Ex. 2. Ina certain game 4 can give B 1 point in 5, B can give C 


1 point in 5, and C can give D 1 point in 8. How many points 
can A give D in 100? 


From the given conditions, we have 


At BOD 
5:34 
5-34 
S76 


[Numbers in the same horizontal line being proportional to the 
scores made by the persons below whose names the numbers 
occur. ] : 

Hence, as in Example 3, Art. 221, 

20:3 20: 10-5 14% 
Ss 100 : 80: 64: 56. 
Thus A can give (100 -56=) 44 points in 100 to D. 
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EXAMPLES XVII. D. 


1. A can give B 10 yards start in a race of 100 yards, and B 
can give C' 10 yards start over the same distance. How many 
yards start can A give C? 


2. Acan give B 20 yards and C 51 yards start in a quarter 
of a mile race. How many yards could B give C in a quarter of 
a mile? 


3. A can beat B by 5 yards in-a 100 yards race, and B can 
beat C’ by 10 yards in a 200 yards race; by how much could A 
beat C in a 400 yards race, supposing that they always run at 
the same pace? 


4, A wins a race of 100 beating B by 19 yards and C by 10 
yards. How many yards start ought C to give B in 200 yards 
that they may run a dead heat? 


5. Ina certain game A can give B 1 point in 10, B can give 
C1 point in 6. How many can A give Cin 100? 


6. At a certain game A scores 100-points while B scores 85, 
and B scores 100 while C scores 80. How many will C score in 
the time that it takes A to score 500? 


7. A can make 9 articles while B makes 14, and B can make 
7 while C makes 6: how many can C make in the time that 
makes 30? 


8. In acertain game 4 can give B 1 point in 10, B can give 
C1 point in 12, and C’ can give D 1 point in 15. How many can 
A give D in 1000? 


9. In a certain game A can give B 1 point in 5, B can give 
C1 point in 8, and C can give D 3 points in 10. How many can 
A give D in 100! 

10. A can give B 20 yards and can give C 41 yards start in 
a race of a quarter of a mile, and B can give C a start of 3 seconds 
over the same distance. How long does each take to run a 
quarter of a mile? 


226. The following examples are worth notice. 


Ex. 1. A starts at 10 o’clock to walk along a road at the rate of 
4 miles an hour; B starts on a tricycle at 45 minutes past 10 
and rides after A at the rate of 9 miles an hour. When will B 
overtake A? 


When B starts 4 has already travelled ae of 4 miles, that is 3 miles. 
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B gains on A at the rate of (9—4=) 5 miles an hour. 


B will overtake 4 when he has gained 3 miles, which he will do in 
(8-5) hours=36 minutes. 


Ex. 2, At what time between 4 and 5 o’clock will the hands of the 
clock be together? 

At 4 o’clock the minute-hand is 20 minute-spaces behind the hour- 
hand. In one hour the minute-hand passes over 60 minute- 
spaces, and the hour-hand passes over 5 minute-spaces. 

Thus the minute-hand gains 55 minute-spaces in an hour. 

Now when the two hands are together, the minute-hand must have 
gained on the hour-hand 20 minute-spaces, and the time required 
for this= 20 of an hour=21,% minutes. 


Thus the time required is 21,9, minutes past 4. 


Ex. 3. A train travelling at the rate of 45 miles an hour is observ- 
ed to completely pass a certain telegraph post in 5 seconds; it 
also completely passed in 4 seconds a second train which was 
travelling along a parallel line of rails in the opposite direction 
at the rate of 30 miles an hour. How long were the trains? 

The time the first train takes to completely pass a post is the time 
it takes to travel a distance equal to the length of the train; 
and, since the train goes at the rate of 45 miles an hour, it goes 
in 5 seconds a distance=z7% of 45 miles=110 yards. Thus 
the first train is 110 yards long. 

Again, in the time the trains take to completely pass one another 
the distance travelled by the two trains together must be the sum 
of the lengths of the trains; and in 4 seconds the trains will to- 
gether travel x74 of 45 miles +574, of 30 miles= 146 yards 2 ft. 

Hence the length of the second train 

=146 yds. 2 ft.—110 yards=36 yds. 2 ft. 


Ex. 4. Seven fowls are worth 6 ducks, 7 ducks are worth 2 geese, 
10 geese are worth 7 turkeys, and a turkey is worth 17s. 6d. How 
much is a fowl worth? 


One fowl is worth : of the worth of a duck, 


10.7 9 


= a x - x ; x = shillings = 3s. 
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EXAMPLES XVII. _ E. 


1. One boy runs at the rate of 100 yards in 15 seconds, and 
has a start of 40 yards in front of another boy who runs at the 
rate of 100 yards in 12 seconds. When will the first boy be 
caught ? 


2. One cyclist rides at the rate of 15 miles an hour and starts 
half-an-hour after another who rides along the same road at the 
rate of 12 miles an hour. When will the first rider be overtaken ? 


3. At what time between 5 and 6 o'clock will the hands of 
the clock be together? 


4. At what time between 2 and 3 o’clock will the hands of 
the clock be at right angles ? 


5. <A train travelling at the rate of 45 miles an hour is ob- 
served to completely pass a certain point in 9 seconds. Find the 
length of the train. 


6. A man on the platform of a station observed that a train 
passed him in 10 seconds, and passed completely through the 
station, which is 308 yards long, in 24 seconds. How long was 
the train, and how fast was it going ? 


7. A passenger train, moving at the rate of 45 miles an hour, 
overtook a mineral train twice as long as itself which was going 
along a, parallel line of rails in the same direction at the rate of 
23 miles an hour; and the passenger train completely passed the 
mineral train in 224 seconds. How long was each train? 


8. A person lights two candles 12 and 10 inches long re- 
spectively at 6 p.m. The former diminishes 5 inches in length 
in 4 hours, and the latter 1 inch in 2 hours. If kept alight at 
what time will the former be two inches shorter than the latter? 


9. If3 pears are worth as much as 4 apples, 5 apples as much 
as 3 plums, 8 plums as much as 3 peaches, and if pears cost 
ls. 6d. a dozen ; what is the price of a peach ? 


10. Twelve fowls are worth as much as 11 ducks, 5 ducks are 
worth as much as 4 pheasants, 10 pheasants as much as 3 turkeys, 
and 7 turkeys as much as 10 geese; also a fowl and a pheasant 
are together worth 6s. 6d. Find the cost of a goose and a turkey 
together. 


CHAPTER XVIII. 
SCALES OF NOTATION. 


227. NumBERS have hitherto been expressed by 
means of the symbols 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, on the 
understanding that every figure placed to the left of 
another represents ten times as many as if it were in 
the place of that other. 

This mode of representing numbers is called the 
common scale of notation, and ten is called the 
radix or base of the scale. 


228. Any other number might have been used in- 
stead of ten as the base of a system of numeration, that 
is of a system by which numbers are named according 
to some definite plan, and of the corresponding scale of 
notation, that is of a system by which numbers are 
represented by a few signs according to some definite 
plan. 

Thus 2345 would be written in the scale of six, if 4 stood for 4x 6, 

3 for 3 x 6%, and 2 for 2 x 6°, so that every figure placed to the left 

of another represented six times as many as if it were in the place 

of that other. 

229. It would be a good exercise to perform the 
first four rules of arithmetic with numbers expressed 
in various scales, 


EXAMPLES XVIII. A. 


1. Add 351, 462, 325 and 1234. [Scale 7.] 
2, Add 3121, 1233, 3012 and 1332. [Scale 4.] 
3, Subtract 417 from 1000, and 682 from 710. [Seale 9.] 
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Subtract 1406 from 2132 and 4615 from 11352. [Scale 8.] 
Multiply 123 by 321. [Scale 4.] 

Multiply 5432 by 2054. [Scale 6.] 

Divide 77372 by 325. [Scale 9.] 

Divide 128796 by 236. [Scale 12.] [Use ¢ for ten and e 


for eleven. | 


230. To shew how to express any number given 
in the ordinary scale in any other scale of notation it 
will only be necessary to consider an example. 


Ex. 1. Express 853 in the scale of six. 

Consider any number, for example 2345, which is already written in 
the scale of six; this number is equal to 

5+4x6+4+3 x 6242 x 63, 
If we divide the number by 6, we shall have for remainder 5, the 
first figure on the right, and the quotient will be 
44+3x6+2 x 6% 
If we now divide this quotient by 6, the remainder will be 4, the 
second figure on the right. 

Thus the figures can be found in order from the right by dividing the 
given number by 6; and dividing the quotient so obtained again 
by 6; and soon. The method is easily seen to be applicable to 
all numbers and to any scale. 


6| 853 
6|142 remainder 1 
. Ae eeere 4 
Bis uticinl. Bek 5 


Thus 853 is expressed in the scale of 6 by 3541. 
Ex. 2. Find the number in the ordinary scale which is expressed 
by 3541 in the scale of 6. 
Since 3541=3 x 6°+5 x 674+4x6+1, 
the required result can be obtained by ordinary multiplication. 
Kix. 3. Change 257 from the scale of 8 to the scale of 4. 
We may first change 257 from the scale of 8 to the ordinary scale, 
as in Ex. 2, and then change to the seale of 4, as in Ex. 1. 
The result may, however, be obtained by one process. 
4|257 Explanation: We first divide 2 eights 
4/53 rem. 8 plus five by 4, giving the quotient 5 
4:12 3 and remainder 1; we then divide 1 eight 
la "7899" plus 7 by 4 giving quotient 3 and re- 
» er 2 mainder 3; and so for each line. 


The required number is 2233. 
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Sometimes the scales’ of two, three, four, ..., ten, eleven, twelve 
are called the Binary, Ternary, Quatenary, Quinary, Senary, 
Septenary, Octenary, Nonary, Denary or Decimal, Undenary, 
and Duodenary or Duodemical, Scales respectively. 


EXAMPLES XVIII. B. 
1. Express 3159 in the scale of 6. 


PGA Cine aite Dye Snes an 8. 
2 Se Pee hol Soe ee ee 4 
Ba ia oa TU Pe een 3 
Wade cienikes Sith 1S Uae ST ll 
Gai cediwsn Sic REL aE oe 12 


7. Transform 3154 from the scale of 6 to the ordinary scale. 
8. Transform 15384 from the scale of 9 to the ordinary 


9. Change 3561 from the scale of 7 to the scale of 8. 
10. Change 1473¢ from the scale of 11 to the scale of 12. 


231. Radix Fractions. Radix fractions in any 
scale correspond to decimal fractions in the ordinary 
scale; thus ‘213 in the scale of 6 stands for 

oS e 
622 65..: 6: 

To shew how to express any fraction given in the 
ordinary scale by a series of radix fractions in any pro- 
posed scale, it will only be necessary to consider an 
example. 

Ex.1. Express the fraction iss by a series of radix fractions in the 

scale of 6. 

Consider, for example, °325 which is already written in the scale of 
six, and which, therefore, is equal to 
B25 
6 Ge 6° : 

If we multiply by 6 the integral part of the product will be 3, 

the first figure after the point, and the fractional part will be 

ees 
6 + 62 . 
product will be 2, the second figure after the point. 


If we now again multiply by 6, the integral part of the 
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Thus the figures can be found in‘ order by multiplying the given 
fraction by 6, and the fractional part of the product so obtained 
by 6; andso on. The method is easily seen to be applicable to 
all fractions and to any scale. 


We have 755 g x 6= Lees 2 x6= 1t53 and = x6=4, 
fog ao ok 4 
708 6+ Gt 6 
='114, when expressed by radix-fractions in 
the scale of six. 
Ex. 2, Change 1353 from the scale of 10 to the scale of 9. 


The integral and fractional parts of the given number must be 
changed by separate processes. 


Hence 


9/185 9 
9|15 rem. 0 27 
1 rem. 6 9 

63 


Thus the required result is 160-26. 


Ex. 3. Express ‘531 as a vulgar fraction, all the numbers being in 
the scale of 6. 


Since 531 = 5818181, 
531 x 10=5'3131... 
and -531 x 1000=531°3131... 


Hence, by subtraction, 
‘531 x (1000 - 10) =531-5; 
> 531-5 522 
°81= 1000-10 ~ 550° 
EXAMPLES XVIII. C. 
1. Express 41625 in the scale of 8. 


Bo Gases Ys nS 1 4, 
ere MME BL! 55h 64 c pads oan Oalee 5. 
TS cy 01> SR ee 6. 
D, ieee ER TORMD aiy Sains 5 iedieN vend 12. 
6. weenueie TA. ktoicga chy chn diya if 
\ Per RARER. sien sbeae acs cab ceauny ll. 


8, Change 31°45 from the scale of 6 to the ordinary scale. 
9. Change 147°24 from the scale of 8 to the ordinary scale. 
10. Change 123°45 from the scale of 6 to the scale of 9. 
11, Change 719°24 from the scale of 12 to the scale of 7, 


CHAPTER XIX, 
FOREIGN EXCHANGES, 


232. IF a person in a foreign country, say France, 
imports goods from England, he might pay for the 
goods by sending to England the proper amount of 
gold in the form either of coined money, called specie, 
or of uncoined gold, called bullion. The trouble and 
expense of sending specie or bullion from one country 
to another is, however, almost entirely done away with 
by means of Bills of Exchange. 


233. A Bill of Exchange is a written order for the 
payment of a specified sum of money. It must state 
the name of the Drawer, that is of the person giving 
the order; the name of the Drawee, that is of the 
person on whom the order is given; and the name of 
the Payee, that is of the person in whose favour the 
bill is drawn. When the bill has received the Drawee’s 
acceptance, or written agreement to pay it, the Drawee 
is called the Acceptor. 

A Bill payable in any particular place, Paris for 
example, is called a bill on Paris, 

The amount of a Foreign Bill is usually expressed 
in the money of the country in which it is to be paid. 


234, The comparative value of the coins of two 
countries, estimated by the actual value of the metal 
contained in them, is called the ‘Par of Exchange,’ 


For example, the amount of gold in 1000 sovereigns is equal to that 
in 2517 ten-frane gold pieces; hence the ‘par of exchange’ is 
£1 = 25°17 francs. 
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235. The actual amount paid for Bills of Exchange, 
for example paid in London for bills on Paris, varies 
from time to time; the current price paid for Bills, 
called the ‘Rate of Exchange, cannot however ordi- 
narily be much above or below par; for if it would cost 
more to discharge a debt by means of a bill than by 
the actual transmission of bullion, the latter method 
would naturally be adopted. 


It should be noticed that if all countries had exactly 
the same coinage there would still be fluctuations in 
the rate of exchange between two countries, as the 
balance of indebtedness between those two countries 
varied. 


For instance, ‘the course of exchange between London and 
Australia stands occasionally at par, but there is generally a 
premium on London ranging between 1 and 5 per cent.; £100 in 
London = £101 to £105 in Australia.’ Tate’s Modern Cambist. 


236. The following Table,: taken from Tate’s 
Modern Cambist, gives the average prices of Bills of 
Exchange in London. The Table also shews the way 
in which the prices are usually given. 


France 
Belgium [1 Franc=100 Centimes] 25°25 fr. for £1. 
Switzerland 
Italy [1 Lira =100 Centesimi] 25°20 TP. ou tes: 
Germany [1 Mark=100 Pfennige] 20°65 Mie sia. 
Austria [1 Florin or Gulden=100 Kreuzer] 11°75 Fl. ......... 
Holland [1 Florin or Gulden=100 Cents 

=20 Stivers] 12 F1. 3 8t.......... 
Norway 
Sweden [1 Krone=100 ore] 18°40 Btensdid 51 
Denmark 
Russia [1 Rouble= 100 Copecks] 25d. for 1 Rouble. 
Portugal [1 Milreis = 1000 Reis] 52d, for 1 Milreis. 
Spain 4s. 8d. for 1 Dollar. 
Turkey 112 Piastres for £1. 
United States [1 Dollar =100 Cents] $4°80 for £1. 
Calcutta &e, 1s. 8d. for 1 Rupee. 
Hong Kong 3s. 9d. for 1 Dollar. 


Shanghai 5s. 2d. for 1 Tael. 
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237. The approximate average values of the dif- 
ferent foreign coins can be found from the Table in 
Art. 236. The most important are 


1 France &e. = 94d. | 1 Rouble=2s. 1d, 
1 Mark ~ =113d. 1 Milreis = 52d, 

1 Austrian Florin =Is. 8d. 1 Piastre=24d. 

1 Dutch Florin =1s. 73d. | 1 Rupee =1s. 8d. 
1 Scandinavian Crown = 1s. lid. |1Tael =5s. 2d. 
1 U.S, Dollar =4s5, 2d. |- 


238. Suppose a debtor in Paris has to pay money 
to a creditor in London. The debtor can (1) either 
buy a Bill of Exchange on London for the amount of 
his debt and send this to his creditor in London ; or (2) 
the debtor can direct his creditor to ‘draw’ on him in 
Paris, in which case the creditor would make out a bill 
of exchange payable by the debtor in Paris, and for 
this he would obtain money in London. 

The debtor might, however, adopt a more circuitous 
course. He might, for example, send to London a bill 
for the proper amount on Hamburg, and direct his 
agent at Hamburg to draw on him in Paris. 

Operations of exchange between two countries 
through the medium of one or more other countries 
are called indirect exchanges, and the rates resulting 
therefrom are called arbitrated rates of exchange. 

The object of an operation in indirect exchange is 
to obtain a better rate than is afforded by the direct 
exchange. 


239. The following extract from the Daily News of Noy. 18, 1891, 
will shew the way in which Exchanges are quoted, 

EXCHANGES ON Lonpon (telegraphed from)—Paris, 25.19; Berlin, 
eight days, 20.314; Frankfort, short, 20.32; Vienna, 118.10; 
Hamburg, three months, 20.18; Amsterdam, 12.054; Calcutta, 
Is. 43d.; Hong Kong, 3s, 144d.; Shanghai, 4s. 33d,; St Petersburg, 
three months, 106. 

Rates in London for bills on Foreign Countries :— 

Amsterdam, 12.1 to 12,2; ditto, three months, 12.31 to 12.4; 
Antwerp and Brussels, three months, 25.464 to 25.514; Berlin 
and German Bank Places, 20.55 to 20.59; Paris, cheques, 25.174 
to 25.22}; Paris, three months, 25.38% to 25.437; Austria, three 
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months, 11.974 to 12.024; Petersburg, three months, 22 to 223; 
Genoa, Leghorn, Naples, &c., three months, 26.18? to 26.23% ; 
Spain, three months, 402 to 41; Lisbon and Oporto, three 
months, 41,3, to 41,, ; Copenhagen, three months, 18-42 to 18.46. 


On reference to the Table given in Art. 236 nearly all the above quo- 
tations will be obvious. The Vienna quotation on London gives 
the number of florins for £10, the St Petersburg quotation on 
London gives the number of Roubles for £10. Amsterdam on 
London is given in florins and cents. 

Cheques or Short is for Bills payable at sight. 


240. The following are examples of different cases 
which have to be considered. In actual transactions 
brokerage [usually @; per cent.] would have to be taken 
into account. 


x4: When the course of Exchange is £1 in London for 25°24 
francs in Paris, how much would a bill on Paris for 10000 franes 
cost in London? 


£1 cash in London buys 25°24 francs to be paid in Paris; 


10000 
ee 0) Sa 10000 frances .....:.., tercane eee 
Thus, sum required = oes = £396°1965 = £396. 3s. 11d, 


Ex. 2. When the course of Exchange is 25-30 francs in Paris for 
£1 in London, for how much should a bill on London be drawn 
so as to be worth 10000 frances in Paris? 


£1 to be paid in London sells for 25:30 fr. in Paris; 


10000 
: £ 55-30 «91.00 Gabo ndrs oe SUCRE Rape MaRS S's 5 b= 10000 ‘fr. .iegaae 
Thus, sum required = saa = £395'2569 = £395. 5s. 1d, 


Ex. 3. A merchant has to pay 10000 francs in Paris when the rates 
of exchange are: London on Paris 25:24, 
Paris on London 25:30. 


Which will be the better way (1) for him to buy direct bills on Paris 
or (2) for his creditor in Paris to draw upon him in London? 


The two cases are considered separately in the preceding questions, 
from which it appears that the second course is the most advan- 
tageous, the difference amounting to 18s. 10d, 
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Ex. 4. Find the arbitrated rate of exchange at London on Paris 
through Hamburg, when 
London on Hamburg £1=20°4 marks, 
Hamburg on Paris 1 mark=1°24 francs. 


Here £1 in London buys 20:4 marks payable in Hamburg, 
and 1 mark in Hamburg buys 1:24 francs payable in Paris. 
Hence £1 in London will buy 20°4 x 1:24 franes in Paris. 


Ex. 5. The exchanges are as under :— 
London on Berlin, at 3 months, £1 for 20°48 marks, 
Berlin on London, at 3 months, £1 for 20°12 marks. 
What should be the exchanges for bills payable at sight, interest 
being allowed at 4 per cent.? 
£1 cash paid in London buys*20°48 marks to be paid in 3 months 
at Berlin. 
Now the discount on a three months bill for 20°48 marks at 4 per 
cent. per annum is *2048 [see Art. 195]. 
Hence 20°48 marks at 3 months is worth (20°48 — :20) marks. 
Thus London on Berlin at sight should be £1 for 20-28 marks. 


Again 20:12 marks cash paid in Berlin buys £1 to be paid in 


London in 3 months, or £1 x ae to be paid in London at sight. 


100 
Hence £1 to be paid in London at sight should cost 
20°12 marks x st , which is very nearly 20:12 marks x ae 


= (20°12 + -20) marks = 20°32 marks. 
Thus Berlin on London at sight should be £1 for 20°32 marks. 


EXAMPLES. XIX. 
Find the cost in London of a Bill of Exchange for 


1. 50000 francs on Paris at 25°30 [francs for £1]. 
2. 1250 marks on Berlin at 20°55 [marks for £1]. 


3. 1500 florins on Amsterdam at 12 14 
[12 florins 14 stivers for £1]. 


4, 1560 milreis on Lisbon at 424 [pence for 1 milreis]. 
5, 1000 gulden on Vienna at 11°69 [gulden for £1]. 

6. 2560 crowns on Stockholm at 18°30 [Kr. for £1]. 

7. 1765 roubles on St Petersburg at 244 [pence for 1 rouble]. 
8, 1725 lira on Genoa at 25°35 [lira for £3]. 

9. 10000 dollars on New York at 4:80 [$ for £1]. 
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10. 1575 rupees on Calcutta at 1s. 5d. [for 1 rupee]. 


11. What should be the quotations for 3. months bills, 
having given the following quotations, and assuming that bills 
are discounted in all cases at 4 per cent. 


(i) London on Paris cheques 25:27, 

(ii) London on Amsterdam at sight 12 13, 
(iii) London on Lisbon ant eg Oe, 
(iv) London on St Petersburg ,, — ,, 247 ? 


12. When the course of Exchange is 
London on Antwerp at 3 months 25:55 [frances for £1], 
London on Vienna at 3 months 11-90 [gulden for £1], 
St Petersburg on London at 3 months 94:75 [roubles for £10], 
New York on London at 60 days 4:80 [$ for £1], 


find the cost of the following bills, assuming that the rate of 
discount is in all cases 4 per cent. per annum :— 


(i) London on Antwerp 1560 francs at sight, 
(ii) London on Vienna 7640 gulden 
(ii) St Petersburg on London £1500 sais ae 
(iv) New York on London £1750. 12s. 6d. ,, 


Ps ”» 


PP] 
13. Find the arbitrated rate of exchange at London on 
St Petersburg through Berlin, having given 
London on Berlin at 3 mos. 20°55, 


Berlin on St Petersburg at 3 mos. 188 [Marks for 100 Roubles}. 
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MISCELLANEOUS: EXAMPLES. 


1, Express in words 5006017, and in figures thirteen millions 
twenty-five thousand and eleven. 


2. Find the least multiple of 3157 which is greater than a 
million. ~ 


3. How many articles worth £2. 17s. 9d. each should be 
given in exchange for 154 articles worth £3. 16s. 6d. each? 


4. Reduce 5 tons 7 cwt. 1 qr. 5 lbs. 11 02. to ounces. 
+ 5. Find the c.o. M. and also the b,c. M. of 3432 and 3575, 
46. Find the sum of $, ?, 3, ¢} and 33. 

7. Divide 43; by 28,28,, and express the result as a fraction 


y 8 Divide 221312 by 5°32. 


7 
ned 


m5 


j 


f 


Add together °375 of 13s. 4d. and :07 of £2. 10s., and sub- 


9. 
tract the result from £°45. _ 
10. Find the rent of 1344. 3R. 25P. at £3. 13s. 4d. an acre. 


11. Multiply 905741 by 518963, and express the result in 
words. 


12. A certain number was divided by 77 by short divisions ; 
the quotient was 137, the first remainder was 9 and the second 
remainder was 6. What was the dividend? 


13. Reduce 15m. 2 fur. 15 p. 3 yds. to inches. 


14. A grocer mixed 48 lbs. of tea which cost him 2s. 8d. a lb. 
with a certain quantity which cost 2s. 6d. a lb. He then sold 
the whole for £16. 1s. 6d., and gained £2. 3s. 6d. by the transac- 
tion. How much tea did he sell ? 


15. Express 756, 1155 and 1176 as the product of prime 
factors. 


416. Simplify 44+}-—33+5f-6}j. 
17. Simplify 2 of #5, of 4,8; +14 of 75. 
18. Simplify 2:9015 x ‘01702-+ 005803. 
19, Find # of £2. 11s. 11d.— 115625 of £1+°75d. 


20. <A farm of 359 acres 2 roods 32 poles is let at £1. 3s. 4d. 
per acre. What is the whole rent? 
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21. Find the difference between seventy-six millions and 
eight, and four hundred and ninety-nine thousand four hundred 
and forty; and divide the result by ninety-nine. 

22. What is the greatest number which will divide 2000 
with remainder 11, and will divide 2708 with remainder 172 

23. Multiply 4 fur. 30 p. 9 in. by 144. 

24, Taking the average length of a lunar month from full 
moon to full moon to be 29°5306 days and the length of a year 
to be 365:2422 days; shew that 4131 lunar months are very nearly 
equal to 334 years. 

25. What is the least number of grains which is an exact 
number both of lbs. Troy and of Ibs. Avoir.? If the number of 
lbs. Troy in a certain weight exceed the number of lbs, Avoir. by 
496, what is that weight in grains? 

a 

26. Simplify aa +829. 

27. Find the value of a property if the owner of # of it can 
sell 4 of his share for £492. 

28. Divide ‘00625 by 2500, and 6-25 by -0025. 

29. Express 20 lbs. 8 oz. 9 dwts. 6 grs. as a decimal of 
254 Ibs. 10 oz. | 

30. Find the difference between the value of 13 cwt. 2 qr. 
24 lbs. of sugar at a guinea per cwt., and that of 1 qr. 27 lbs, 
12 oz. of tobacco at £28 per cwt. 


31. Write MDCCCXCIX in Arabic figures, and express’ 1489 
by means of Roman numerals. 
' 32. A man takes 100 steps a minute, and the average length 
of his step is 30 inches. How far will he walk in 4 hours? 

33. How much coal is required to supply 12 fires for 27 
weeks, each fire consuming 1 cwt. 1 qr. 14 Ibs. of coal weekly ? 

34, Find the greatest number by which when 4344 and 5943 
are divided the remainders will be 31 and 41 respectively. 

35. Simplify 2673 of 4¢ x (§- 3-5). 

- s¢ 44—3t | 43 of 48 

36. Simplify 14144} ~ 1343+ 124° 

37. If 4§ of 14 of 294 of a certain sum is £1938. 6s. 9d.., 
what is the sum? 

38, Reduce ‘63, 48324 and -01654 to vulgar fractions in their 
lowest terms. 

39. What decimal is £2. 17s. 104d. of £52 Find the value 
of "78125 of £1 — 0625 of 5s. — 2°625 of 2d. 

40, ind by Practice the cost of a silver cup weighing 2 Ibs. 
5 oz. 17 dwts. 12 grs. at 7s. 4d. an ounce. 


nsession 
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41, The sum of £602. 3s. 11d. is to be divided in equal por- 
tions among 226 people. How much will each receive? 

42. The heights of 5 boys are respectively 5 ft. 4$in., 5 ft. 
2in., 5 ft. 1$in., 4 ft. 10 in., and 4 ft. 84 in. What is the average 
height? 

43, Reduce 726314 inches to miles, fur., poles, &c. 

44, A circular running path is 902 yards round. Two men 
start back to back to run round, and one runs at the rate of 10 
miles and the other at the rate of 104 miles an hour. When and 
where will they meet for the first time? 

45. Find the greatest length of which both 42 yds. 9 in. and 
55 yds. 9 in. are multiples. 

46. Find the least fraction which added to the sum of 14, 
#5, and 22 will make the result an integer. 


47, What fraction of 27s. is »% of 1s. 104d.? 


48. Simplify ee x ae ; and divide ‘72 by -i17936, ex- 


pressing the result as a recurring decimal. 
49, Find the value of ‘05 of ‘i0i of £74. 18s. 6d. 


50. ’ A person buys 4 cwt. 3 qrs. 14 lbs. of sugar at £1. 8s. 4d. 
per cwt., and sells it at 35d. per lb. How much does he gain? 


51. Find the sum of all the numbers between 100 and 200 
which are divisible by 13. 

52. If a person’s income be 325 guineas a year, find what he 
will save in 4 years after spending on an average £5. 6s. 103d. a 
week, taking 52 weeks to a year. 

53. Divide 69 miles 7 fur. 39 po. 2 yds. 1 ft. 10 in. by 136. 

54, The u.c.M. of two numbers is 11160, the a. c.M. is 15, 
and one of the numbers is 465. What is the other number? 


55. Simplify 4 of 14 of 44+.5, of 14 of 35. 


as a simple fraction. 


56, Express 


ta 5 
Es: 

57. Subtract 43 of 4 of a guinea from 3 of 7% of £1; and 
express the difference as a fraction of half a crown. 

58, Divide ‘37592 by 0125 and 3759°2 by ‘000125. 

59. Express 2 of £2°625 — 24 of 1:375 shillings as a fraction 
of a guinea. 

60. Find the value of 74. 1R. 31 P. 22 yds, at £36. 13s, 4d. 
an acre. 
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61. Find the difference, in pounds, between one million eight 
hundred and three thousand eight hundred and forty farthings, 
and one hundred and fifty thousand four hundred threepenny 
pieces. 

62. How many miles, furlongs, poles, &c. are there in a 
hundred million inches? 

63, If butter be bought at 53 guineas per cwt. and sold at 
1s. 43d. per lb., how much will be gained on every cwt.? 

64, Find the a. c. M. of 1035, 391 and 598. 

65. Simplify 44 of 34-2$+58+6,4+3,8. 


66, Sitmpltpeseee and te 


4 65:1 ™ 20-02" 

3-5, 

67. Multiply 31°56 by 123, and -0072 by “45. 

68. Add 00125 of an acre, 0625 of a rood, and 00375 of a 
pole; and subtract the result from 91°6634375 yards. 

69. If a bankrupt pays 9s. 7d. in the pound, how much will 
a creditor receive to whom he owes £48. 9s.? 

70. If 8 cwt..3 qrs. 20 lbs. cost £5. 4s. 2d., what would a ton 
cost at the same rate? 


71. Multiply £4. 17s. 9d. by 237, and find the least sum 
which must be added to the product to make it divisible by 169. 

72. The distance between two stations is 234 miles 4 fur. 
38 yards 2 ft. An engine wheel revolves 142878 times in travel- 
ling from one station to the other. How many inches does it 
travel in one revolution of the wheel ? 

73. What is the greatest weight of which both 1 ton 19 ewt. 
1 qr. 22 lbs. and 4 tons 13 cwt. 18 lbs. are multiples? 


4 

74, Subtract =) of 258 from 53 of 3:9. of 40. 

75, Add together $} of 43 guineas, *615 of a pound, and 3,8, 
of 47 of 13 of 16s. 7d. 

76. ‘The sum of the ages of a father and of his son is now 
88 years, and 12 years ago the father was three times as old as 
the son. How old are they? 

77. Obtain the cost of 2 tons 17 cwt. 2 qr. 7 lbs. at £1. 8s. 4d. 
per cwt. 

78. If 4a. 3R. 27p. of land cost £17707, 10s., how much 
would 5 a. 2R. 13 p. cost at the same rate? 

79. What is the acreage of a rectangular field whose sides 
are respectively 201 yds. 2 ft. and 60 yards? 

80. Find two numbers, one of which is double the other, and 
whose product is 8192. 
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81, A number is divided by 210 in three steps, the factors 
being 5, 6,7 in order; and the remainders are 2, 3, 4 in order. 
What would have been the remainders if the number had been 
divided by 7, 6, 5 in order? 

82. What is the smallest number of farthings that must be 
added to £59. 17s. 63d. to make the sum exactly divisible by 157? 

83. Reduce 216875 inches to miles, fur., &c.; also 57637 
Square yards to acres, roods, poles and yards. 

. «op Oe Of 249 3 5 6 Bite ks 

84. Simplify Pe of se, °° 18 of Pe +yoets (E+as)- 

85. Divide 8:0262 by ‘000504, and ‘138 by -4i5. 

86. After paying an income tax of 8d. in the pound, a man 
had £968. 9s. 7d. left. What was his income? 

87. If the carriage of 36 cwt. 2 qrs. 7 lbs. for 49 miles cost 
£20. 9s. 6d., what weight should be carried 35 miles for £3. 17s. 6d.? 

88. What length of carpet 27 inches wide would be required 
to cover the floor of a room 24 feet long and 21 feet wide? 

89, A rectangular field contains 2 a. 3R. 14 P., and its length 
is 6°25 chains. What is its breadth? 

90. Find, to within a thousandth of the whole, the square 
roots of 15, # and ‘081. 


91. Knowing that July 4, 1891 was on a Saturday, find what 
day of the week May 11, 1844 was on. 

How many yards worth 4s. 24d. a yard would be a fair 
exchange for 402 yds. worth 3s. 53d. a yard? 

93. Find the least length which is a multiple of 1 ft. 6 in., 
4 ft. 6in., 7 ft. 6in. and of 15 ft. 9 in. 

94. Simplify 43+ (3% x ys x 104) and 43+. x +4 x 10}. 

95. Which is the greater ‘34 of a ton, or 6°96 of a cwt.? Ex- 
press their difference as a decimal of a lb. 

96. A creditor received only 5s. 7d. in the pound of a debt 
due to him, and thereby lost £908. 12s. 24d. What was the debt? 

97. If 5 men working 10 hours a day mow 30 acres of grass 
in 6 days, in how many days of 11 hours each could 3 men mow 
33 acres ? 

98, How much will it cost to paint the ceiling of a room 
15 ft. 6 in. long and 12 ft. 6 in. wide at 8d. per square foot? 

99. How many loads (cubic yards) of gravel would be re- 
quired to cover to a depth of 2 inches a path 90 yards long and 
5 ft. wide? 

100. One side of a square field of 223 acres abuts on a road, 
This side is divided into building plots 100 feet deep and having 
a frontage along the road of 30 ft. each. The building plots are 
let at £12 each, and the rest of the field at £5. 10s. an acre. 
What is the total rental of the property ? 
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101. + Divide £219979. 6s. 43d. by 841. 

102. How many square inches are there in 5 acres 2 roods 
1 pole ; and how many acres, roods, poles, &c. are there in one 
hundred million square inches ? 

103. Find the smallest number of pounds which is a multiple 
of a guinea and also of a dollar (4s. 2d.), 


16°; 18, 248 47) 7 
104. Multiply together Tah? 914? 12,” 9 and 55° 


105. Find the value of 01625 of ‘a ton, and shew that when 
divided by ‘0175 it becomes 18 cwt. 2 qrs. 8 lbs. 

106, Find by practice, the cost of 94 lbs. 10 oz. 18 dwts. 6 grs. 
at £3. 6s. 8d. per oz. 

107. If 12 men can dig a trench 36 ft. long, 5 ft. wide and 
4 ft. deep in 1 day; how long a trench 7 ft. wide and 3 ft. deep 
could 14 men dig in 5 days ? 

108. What is the acreage of a rectangular field whose length 
is 2 fur. 37 poles and whose breadth is 1 fur. 15 poles ? 

109. The number of sheep on a farm increased for 4 years 
at the rate of 20 per cent. each year, and there were originally 
625 sheep. How many were there at the end of the 4 years ? 

110. A man makes a profit of 20 per cent. by selling an 
article for 1s.; how much per cent. would he make by selling it 
for ls. 1d.? 


111. How many persons can each receive £1. 2s. 63d. out of 
£545. 10s. 2d.? 

112. Find the least number which when divided by 17 leaves 
a remainder 12, and when divided by 29 leaves a remainder 24. 

113, The age of a father is three times the sum of the ages 
of his three sons, and two years ago the father’s age exceeded 
the sum of the ages of the three sons by 36 years. How old is 
the father ? 

114, Reduce to their simplest forms: 

g A Oe 1 
G@) +é+i2-4)-Hofs. 
(i) G+3+94+4)+G4+4424D. | 

115, Find the value of ‘384 of £1. 7s. 9d.+°384 of 
£1. 7s. 6d.+'384 of £1. 17s. 6d., and express the result as a 
decimal of £10. 

116. Find the rent of a farm containing 480 acres 3 roods 
12 poles at £3. 8s, 4d. an acre. 

117. If 8 men can mow 35 acres of grass in 5 days working 
10 hours a day, how many men would be required to mow 
63 acres in 12 days, if they worked at the same rate for 12 hours 
a day ? 
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118. How many turves each 3 ft. by 1 ft. would be required 
to turf a lawn 96 feet by 75 feet, and how much would they cost 
at 7s. a hundred ? 

119. A man bought eggs at 1s. 6d. a score, and sold them 
at 11 for a shilling. What profit did he make per cent. ? 

120. Find the Simple Interest on £672. 12s. 6d. for 15 
months at 4 per cent. per annum. 


121. Divide 570326 by 63 by ‘short’ divisions, explaining 
clearly the formation of the remainder. 


\ 122. Two men have £11. 13s. between them, and one has 
12s. 6d. more than the other. How much has each ? 


123. Reduce to its simplest form 
« 1 214 
G+4) of G+H+§ of bie) +5 + 4 
124. Multiply 36:2 by 057, and divide 5752°8 by :00376, and 
0025 by 3°1. 


125. Find the value of a bar of gold weighing 5 lbs. 10 oz. 
17 dwts. 22 grs. at £4. 5s. per oz. 


126. Knowing that 10000000 acres are equivalent to 4046711 
hectares, find the number of hectares in a square mile. 


127. Ina room 22 ft. by 18 ft. there is a Turkey carpet with 
a border 2ft. wide all round it. The carpet cost 20 guineas ; 
how much was that a square yard ? 


128. How many gallons will a cistern 6 ft. by 4ft. by 3 ft. 
hold, taking a gallon to be 277:274 cubic inches ? 


129. A man has a landed estate whose gross rental is £2550 
a year, but he makes an allowance of 15 per cent. to all his 
tenants, and pays 8 per cent. of the rent received to his agent ; 
also repairs and other outgoings come to £350 a year. How 
much does the landlord receive ? 


130. A grocer mixes 9 lbs. of coffee at 2s. 3d. a lb. with 6 lbs. 


of chicory at 74d. alb. At what price per lb. must he sell the 
mixture in order to get a profit of 25 per cent. ? 


131. The total number of votes given for two candidates at 
an election was 127345, and the successful candidate had a 
majority over the other of 17377. How many votes did each 
get ? 


132. Divide £875 between three persons so that the first 
may have £50 more than the second and the second £75 less 
than the third. 

133, A certain number less than 1000, when divided by 56 or 
by 72 leaves 13 as remainder. What is the number ? 
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134. Subtract 3 of 17s. 94d. from the sum of ,5, of 
£2. 88. 93d. and ~, of £3. 19s. 4d. 


135. A wire ‘2346 yards long is cut up into pieces each ‘007 
yards long. How many pieces will there be, and what length 
will be left over ? 


136, If the carriage of 8 tons 10 cwt. for 120 miles cost 
£1. 1s. 3d., how much would be charged for the carriage of 
19 tons 3 cwt. 3 qrs. for 160 miles ? 


137. A room is 21 ft. long, 17 ft. wide and 12 ft. high. How 
many pieces of paper 21 inches wide and 12 yards long must be 
bought to paper the room supposing 150 square feet of the walls 
are left uncovered ? 


138. <A class contains 19 boys; and in an examination 6 
boys got 56 per cent. of the full marks each, one got 90 per cent., 
and the rest got 39 per cent. each, except one boy who got no 
marks at all. What was the average per centage got by the boys 
in the class ? 


139, By selling 60 lbs. for a sovereign a tradesman lost 12 
per cent. At what price per cwt. must he sell so as to gain 12 
per cent. ? 

140. What sum will amount to £2528. 2s. 6d. in three 
months at 44 per cent. ? 


141, A sum of £5 was distributed amongst a certain number 
of boys, each of whom received either threepence or fourpence. 
Two hundred and forty received fourpence each, how many re- 
ceived threepence each ? 

142, Reduce 563147 inches to miles, &c. 


143, Find the prime factors of 58212. What is the greatest 
Square number of which 58212 is a multiple ? 


ie 2b80+4 (§ +3) —3 (F438) 
144. Simplify ‘Sof §—3 of 4 . 


145, Find the value of 0078125 of £2. 13s. 4d. 


146. Find the cost of 15 cwt. 3 qrs. 9 lbs. of cheese at 
£5. 9s. 8d. per cwt. 

147. Find the acreage of a rectangular field whose length is 
25 chains 80 links and whose breadth is 8 chains 75 links ; find 
also the rent at 50 shillings an acre. 


148, How many gallons are there in a kilolitre, knowing 
that 1 gallon=277-274 cubic inches and that 1 litre =61°027 
cubic inches ? 4a 
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149. A man, after deducting £250 from his income, pays 
£46. 17s. 6d. income tax on the remainder. Without making 
the deduction the tax would have been £52. 1s. 8d. Find the 
amount of the income tax per pound, and the man’s whole 
income. 


150. On what sum would the total amount of simple interest 
payable in 4 years at 43 per cent. be £76. 10s.? 


151. If 16cwt. lqr. 41bs. cost £19, what was the price 
per lb.? 


152, A train 110 yards long was observed to pass a certain 
point in 10 seconds. How many miles an hour was it then 
going ? 

(153, Find the c.c.m. of 464321 and 683111, and hence find 
all the common measures of those numbers. 

154, Simplify 2% of 1), 2,8, + “700f 2? _ 1.0 (3.49) 

Be 260 eee tr (33% — 22). 


155. Express as recurring decimals the products 
36287 x 1875 and 1:63 x :06. 

156. If bread for 15 men for 7 days cost a certain sum when 
wheat is 36 shillings a quarter; what must be the price per 
quarter if it cost the same sum to provide bread for 10 men for 
8 days? 

157. The wages of A and B together for 45 days amount to 
the same sum as the wages of A alone for 72 days. For how 
many days will this sum pay the wages of B alone ? 


158. Ten loads (cubic yards) of gravel are spread uniformly 
over a path 180 feet long and 4 feet wide; what is the depth of 
the gravel ? 

159. Find the weight in kilogrammes of the air in a room 
60 ft. long 37 ft. wide and 21 ft. high, assuming that a cubic 
metre is 61027 cubic inches and that a litre of air weighs 
1°29 grammes. 

160. Find to the nearest penny the interest on £568. 12s. 6d. 
from March 12th to July 5th 1891 at 4 per cent. 


161, Determine the number which when divided by 231 by 
the method of ‘short’ division, gives a quotient 583 and 2, 6 and 
10 as successive remainders. 

162. Find, by the shortest method you can, the value of 
8573 articles at £3. 18s. 113d. each. 
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163. Find the least length which is a multiple of 5 yds. 1 ft. 
3 in. and also of 7 yds. 2 ft. 9 inches. 


164, Simplify (44-28 of #4+21)+ {(44 — 28) of $+ 24}. 
165, Shew that 13339, — 4, =-000009. 


166. If 6 bricklayers can build a wall 150 feet long and 
6 feet high in 12 days, how many men would be required to 
build a-wall of the same thickness 80 ft. long and 10 ft. high in 
8 days ? 


167. A room is 20 ft. 7in. long, 15 ft. 5in. wide and 11 feet 
high. Find the number of pieces of paper, each 12 yards long 
and 21 inches.wide, which would have to be bought to paper the 
walls, supposing that windows &c. which are not papered make 
up one-sixth of the whole surface of the walls. 


168. A person’s net income, after deducting income tax at 
4d. in the pound, was £1062 ; what would his net income have 
been if the income tax had been 6d. in the pound ? 


169. <A grocer buys sugar at £1. 11s. 6d. per cwt., and sells 
it at 4d. per lb. Find his gain per cent. allowing 4 lbs. in each 
cwt. for waste. 


170. In what time will £450 amount to £463. 10s., it being 
known that £1250 will amount to £1278. 2s. 6d. in 6 months at 
the same rate of interest ? 


171. If rabbits are worth 9s. per dozen, and a man pays 10s. 
for a gun license, and 10s. per hundred for cartridges, how many 
shots must he fire in order that the value of the rabbits killed 
may be equal to the cost of the license and the cartridges used, 
assuming that he takes 5 shots to kill 2 rabbits ? 

172. Sound travels at the rate of 1140 ft. a second ; how far 
off is a thunder-cloud when the sound follows the flash after 
5% seconds ? 

173. <A father, who had three children, left his second son 
£500 more than he left the third son, and his eldest son twice as 
much as the third. They had £8500 between them : how much 
had each ? 

174, A bill of £23. 11s. 8d. was paid with an equal number 
of sovereigns, half-crowns, shillings and pence : how many were 
there of each ? 

. a 28 of §—8i of AA 
175, Simplify Bi of G of Gi — 8) of oAM" 

176, Find the value of ‘54 of 88. 3d. +°027 of £3. 14s. +°3125 

of. £2. Qs. 
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177. How far should 12 cwt. 2qrs. 4lbs. be carried for 
£4. 12s. ld. if 18cwt. 3qrs. 6lbs. are carried 70 miles for 
£2. 9s. Td.? 


178. What will it cost to carpet a room 22 ft. 6 in, long and 
15 ft. 9in. wide at 4s. 8d. per square yard ? 


179, In a certain examination every candidate took either 
Latin or Mathematics, also 79-4 per cent. of the candidates took 
Latin and 89°6 per cent. took Mathematics. If there were 1500 
candidates altogether, how many took both Latin and Mathe- 
matics ? | 


180, For what sum must goods worth £637 be insured at 
2 per cent. premium so that in case of loss the owner may 
recover the value both of the goods and the premium 2 


181. Amongst how many persons must £59. 10s. 3d. be 
equally divided that each may get £2. 4s. 1d.? 


182, On what day of the week was January Ist, 1799, know- 
ing that July 6th, 1891, was on Monday ? 


183. Fifteen apples can be bought for 8d., 4 pears for 3d., 
20 oranges for 9d., and 30 plums for 7d. If I buy the same 
number of each of the four fruits, and spend an exact number 
of pence on each kind, what is the least sum I can spend ? 


3 £ 
184, Simplify 13 of ef td ty {28 —3 of at : 
18 5 


185, A and B respectively received ;3, and j4 of a certain 
sum of money, and C’the remainder. A received £107. 14s. 9d.; 
how much did C get? 


186. Reduce £:29+:°045 of £2. 10s.—-i of 13s, 6d. to the 
fraction of 44 guineas. 


187. A man pays £1. 5s. 6d. per acre for his farm, and his 
total rent is £319. 7s. 9d. What is the acreage of the farm ? 


188, If a number of men in a certain time earn £86. 5s., 
how much will four times that number of men with double wages 
earn in one-third of the time ? 


189, What is the cost of a plot of building-land 242 feet 
long and 21 feet wide at £2000 an acre ? 


190, At the beginning of a year the population of a town 
was 16400. The deaths during the year were 3 per cent. of the 
population at the beginning of the year and 80 per cent. of the 
births. What was the population at the end of the year, neglect- 
ing changes caused by travelling ? 


S. AR. re 
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191. Express 1887 by means of Roman numerals. 


192. If 5 horses are worth as much as 14 cows, and 4 cows 
are worth as much as 25 sheep, and 5 cows cost £62. 10s. Find 
how much 6 horses and 420 sheep are worth. 


193, Express in tons and fractions of a ton the weight of 
lead required to cover a flat roof, 147 square yards in extent, 
with sheet lead one-eighth of an inch thick, supposing that a 
cubic foot of lead weighs 820 lbs. | 


: : 475° 10 33+6;) 
Al) See ora fs ae 
194, Simplify 3), {( 30 ae) 133 (Ae) : EE 


195. If the first of two numbers be divided by the second 
the quotient is 4571428. Express as a vulgar fraction in its 
lowest terms the quotient obtained when the second number is 
divided by the first. 


5°583 x 3-237 
3°72 x 80934” 

197, Find the value of a silver cup weighing 2lbs. 7 oz. 
7 dwts. 12 grs. at 7s. 4d. an ounce. 

198. If an acre of land cost £51. 6s. 8d., how much could be 
bought for £218. 3s. 4d. at the same rate ? 


199, Air contains 23:01 per cent. of its weight of oxygen. 
If a cubic foot of air weigh 1-23 ounces Avoir., what will be the 
weight of oxygen in aroom 48 feet by 27 feet by 12 feet ? 


. 200. Find the cost of painting the sides and bottom of a 
cistern 3 yards long, 5 feet wide and 34 ft. deep at 3s. 9d. per 
square yard. 


196. Simplify 


201. What number is the same multiple of 354 that 86445 
is of 765 ? 

202. Subtract 4 of § from 14 of $; and divide the result by 
(§—7) x($—8). 

203. Subtract 3953 from the sum of 7-015 and 5:132. 

204, Find the cost of 25 ewt. 3 qrs. 25 lbs. 12 oz. at £2. 6s. 8d. 
per cwt. 

205. A lidless cistern 10ft. 6in. long, 7 ft. 4in. broad, and 


5 ft. 4in. high is to be painted outside. Find the cost at 2}d. 
per square foot. 


206. Find, to the nearest farthing, the price per Ib. in 
English money, of tea which costs 3°50 francs per kilogramme, 
[Take £1=25°17 franes, and 1 kilo, =2-204 lbs. ] 
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207. At what rate per cent. will the simple interest payable 
in 5 years on £780. 18s. 9d. amount to £156. 3s. 9d. 2 


208, Find the sum of money which in 3 years at 5 per cent. 
compound interest will amount to £4630. 10s. 


209. Find the theoretical discount on a bill for £2670. 14s. 1d. 
drawn on June 24 at 9 months and discounted at 5 per cent. on 
August 16. 


210. A man bought Russian bonds of £100 at 89 and sold 
them when they had risen to 95. He paid a brokerage of } per 
cent. on each transaction, and made a profit of £86. 5s. How 
many bonds did he buy ? 


211. The nearest of the fixed stars is roughly twenty billions 
of miles distant. Shew that it would take light about 3% years 
to traverse this distance at the rate of 190000 miles a second. 


212. Simplify 174 x {6-3+($+)}-17}+(6—3x($+}). 


213. Express 1d. 4hrs. 31 min. 524 secs, as a decimal of 
3d. 4 hrs. 5 min. 


214, Find the value of lloz. 13 dwts. 8ers. of gold at 
£3. 17s. 104d. per oz. 


215. What will it cost to carpet a room 18 ft. long and 15 ft. 
wide, the carpet being 27 in. wide and costing 3s. 9d. a yard ? 


216. A bar of gold is worth £31. 2s.; find the value of an 
equal bulk of silver, having given that the weights of equal 
volumes of gold and silver are as 19 to 10, and that gold and 
silver are worth £3. 17s. 9d. and 57d. per ounce respectively, 


217. A ship is worth £9475. For what sum must it be 
insured at £5. 5s. per £100 in order that the owner in case of loss 
may receive both the value of the ship and the amount of 
premium paid ? 

218, At what rate per cent. simple interest will £1354. 10s. 
amount to £1444. 16s. in two and a half years? 


219. Find, to the nearest shilling, the present value of £1000 
due 4 years hence, compound interest being reckoned at 4 per 
cent. 

220. What is the price of a 4 per cent. stock, if a man who 
invests £4301 gets an income of £136 a year on his investment ? 


1j/—2 
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221. A train is travelling at the rate of 35 miles an hour: 
how many feet does it go in a second ? 

222. Find # of £2. 13s. 93d.4+2 of £10. 2s. 10}d.—8 of 
£9. 3s. Od.; and express the result as a fraction of a guinea. 

223, Simplify 2:42-+-0025 x 02-+055. 

224, Find the rent of 375°4875 acres at £2. 13s. 4d. an acre. 


225. How many loads (cubic yards) of gravel will be required 
to cover a court yard 60 feet long and 45 ft. wide to a depth of 
2 inches, and how much will the gravel cost at 3s. 6d. a load ? 


226. If it cost as much to feed 3 men as to feed 4 boys, and 
if the cost of feeding 3 boys is found to be 19s. 14d. per week, 
how much per week will it cost to feed 51 men ? 


227. 6 horses and 8 cows cost £375, and they were sold for 
£446. 5s. altogether, a profit of 25 per cent. being made on the 
horses and a profit of 10 per cent. on the cows. What was the 
average cost of each horse and of each cow ? . 


228. Find, to the nearest penny, the compound interest on 
£5612. 13s. 4d. in 2 years at 34 per cent. per annum, the interest 
being payable half yearly. 

229. Find the theoretical discount on £1368. 8s. due 8 months 
hence at 5% per cent. 


230, A man has an income of £525. 5s. from 2? per cent. 
consols. He sells out at 964, and buys 4 per cent. Russian 
bonds of £100 at 953. What will be the change in his income ? 


231. Find the g.c.m. of 70851 and 194997, and thence find 
all the common measures of the two numbers. 


. * 154 ards 4: f 14 5 
232. Simplify 7 3 2 i: Bt se 


3+ 53h } 

233, Find the value of £:16875 + ‘375 of 3s. 4d. — 48, of 5s. 

234, Find the value of 404 acres 1 rood 24 poles 20 sq. yds. 
at £226. 17s. 6d. an acre. 

235, <A gallon of water weighs 10 lbs. and contains 277-274 
cubic inches. How many gallons will fall on a square mile in a 
rainfall of 3!5 of an inch, and how many tons will the water 
weigh ? 

236. What is the price per lb., to the nearest farthing in 
English money, of Normandy butter which costs 3 frances per 
kilogramme. [Take £1=25:17 francs and 1 kilo, = 2-204 Ibs.] 
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237. A spirit merchant buys whiskey at 12s. 6d. a gallon, 
and after adding water retails it at 15s. a gallon, making thereby 
a profit of 35 per cent. on his outlay. How much water was 
added to each gallon of whiskey ? 


238. A man embarks his whole property in four successive 
ventures. In the first he gained 60 per cent., and in each of the 
others he lost 20 per cent. What was his total loss per cent. ? 


239. The difference between the commercial discount and the 
theoretically true discount at 44 per cent. on a bill due in 8 months 
is 9s.: what is the amount of the bill 2 


240. A man invested £3840 in the 23 per cent. consols at 96 
(including brokerage); how much stock at the same price could 
be bought with the first quarterly instalment of interest? ~ 


_ 241, Find the least number by which 3088 must be multi- 
plied that the product may be a perfect square. 


242, A man spent one-third of his income on lodgings, one- 
fourth the remainder on food, one-fifth what was left on clothes, 
one-sixth of the remainder on books, and then had £120 left. 
What was his income ? 


243. Add 42°36, 9°467, 053 and 3-2916. 


244, Find the quantity of water which will flow through a 
pipe in 7 days 11 hrs. 33 min. 45 secs. at the rate of 50 gallons an 
hour. . 


245. The four walls of a room 23 ft. long, 19 ft. wide and 
13 ft. 6 in. high were painted, and the total cost was 9 guineas, 
How much was this a square yard ? 


246. ‘The total yield of the wheat crop in the United King- 
dom in 1888 was 74493133 bushels, with an average yield of 
27°97 bushels per acre. On what area (to the nearest acre) was 
wheat grown, and what was the value (to the nearest pound) of 
the wheat at 31s. 10d. per quarter ? 


247, A dealer bought 80 sheep, and then sold. 35 at a profit 
of 25 per cent., 25 at a profit of 20 per cent. and the remainder 
at a profit of 30 per cent., thereby making a total profit of 
£49. 7s. 6d. What did he pay for each sheep ? 


248, In what time will £1455 amount to £1564. 2s, 6d. at 
simple interest ; having given that, at the same rate per cent. of 
simple interest, £430 amount to £494. 10s. in 3 years ? 
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249, A bill for £1500 drawn on May 1 at 3 months was dis- 
counted at 4 per cent. on May 13. How much discount did the 
banker charge ? 

250. A man invested in 2 per cent. consols at 96 and sold 
out when they had risen to 98, paying } per cent. brokerage on 
each transaction, and his total profit was £98. How much 
money did he invest ? 


251. What is the least sum which must be added to £10000 
that the result may be a multiple of £27. 13s. 6}d. 

252, Simplify (83-12) of 28+14 of (14423). 

253, Find ‘1142857 of £1. 15s., and 2-230769 of £2. 12s, 


254, Find the value of 47 a. 2 R. 36 Pp. 23 sq. yds. at 
£40. 6s. 8d. an acre. 

255. In the centre of a room 23 ft. square there is a carpet 
18 ft. square and the rest of the floor is covered with oil-cloth 
which also goes everywhere 6 inches under the carpet. The 
carpet cost 16s. 6d. and the oil-cloth 3s. 6d. a square yard. What 
was the whole cost ? 

256. If 5 men do as much as 8 boys in a day, how many 
days will it take 32 boys to finish a piece of work a quarter of 
which was done by 15 men in 16 days? © 

257, For what sum musta ship worth £5663. 15s. be insured 
at a premium of £1. 10s. for £100, in order that in case of loss 
the owner may recover the value of the ship and the money paid 
for its insurance ? 

258. In what time will £385. 6s. 8d. amount to £421, 9s, 2d. 
at 3? per cent. simple interest ? 

259. Find, to the nearest penny, the present value of £500 
_ due at the end of 3 years, reckoning compound interest at 4 per 
cent. 

260, If London and North Western Railway stock pays a 
dividend of 7 per cent. per annum, at what price must the stock 
be bought so that an investor may get 4 per cent. on his money ? 


261. Divide 168 acres 3 roods 38 poles 13 sq. yards by 51. 
Be 
262. A person who owned } of an estate sold =u of 31 of 
10 
his share for £96 ; what would be the value of 5 of 35; of the 


whole estate at the same rate ? 
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263. Express 4 min. 12 secs. as a decimal of a week. 


264, Find the amount of the wages of a man for 7 weeks 
2 days 3 hours at 30 shillings a week, reckoning 6 days to the 
week and 9 hours to a day. 


265, A rectangular field whose area is 1 acre 1 rood 25 poles 
is 137 yds. 1 ft. 6in. long. What is its breadth ? 


266. Assuming that a Russian verst is ‘6629 of a mile, and 
that a kilometre is ‘6214 of a mile ; find, to the nearest thousandth 
of the whole, the number of versts in 1000 kilometres. 


267. A man sold 25 articles for the same price as he paid 
for 35. What was his profit per cent. ? 


268. ‘The interest on a certain sum for one year is £5. 8s. 4d., 
and the compound interest at the same rate per cent. on the 
same sum for 2 years is £11. 1s. Find the rate per cent. and the 
sum. 


269. Find the theoretically true discount on £1250. Os. 24d. 
due 7 months hence at 34 per cent. 


270. A man sold 2? per cent. consols at 974, and invested 
the proceeds in a stock which paid 5 per cent. interest and which 
cost 156, thereby increasing \his income by £30 a year. What 
was his original income ? 

) 

271. How many acres, roods &c. are there in a hundred 
million square inches ? 

272. What fraction of a ton added to 44 of 2 cwts. will make 
the result equal to 1 cwt. 2 qrs. 11 lbs.? 


273. What decimal of a guinea is equal to ‘36 of 8s. 0}d.? 


274. If 4cwt. 1qr. 26lbs. of tobacco can be bought for 
£56. 9s. 6d., what quantity can be bought for £4. 19s. ? 


275. <A cistern 9 ft. long, 8 ft. broad and 6 ft. deep is supplied 
with water by a pump which will send in 27 gallons a minute. 
Having given that a gallon of water contains 277:274 cubic 
inches, find how long it will take to fill the cistern. 


276, Find, to the nearest farthing, the value of 
£18°63125 x 14:917 + 18°61 42. 
277. A draper sells three-fourths of a length of carpet at a 


profit of 20 per cent., and the rest at a loss of 5 per cent. What 
was his average profit per cent. ? 
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278. Find, to the nearest penny, the interest on £2396. 15s. 4d. 
at 3? per cent. for 50 days. 


279. The difference between the interest and the true dis- 
count on a certain sum for a year at 5 per cent. is £5. What is 
the sum ? 


280. Aman has an income of £126. 13s. 4d. per annum from 
2% per cent. consols. He sells out at 943, and buys 4 per cent. 
Railway debentures at 114 with the proceeds. Find the change 
in his income ? 


281, The number of ounces Avoir, in a certain weight 
exceeds the number of ounces Troy by 17: what is the weight 
Avoir. ? 


z 
282, Subtract ; of 1,5; from 2, of 24 of 33, 


7'375 — 2-681 
2°8— 2°43 

284, A room is 20 ft. long, 17 ft. wide and 12 ft. high, and 
there are in it two doors each 7 ft. by 43 ft., two windows each 
6 ft. by 43 ft., and a fire-place 54 ft. by 6 ft. How many pieces 
(each 12 yards long) of paper 21 inches wide must be bought to 
paper the room, supposing that one yard out of every 14 is 
wasted ? 


283, Simplify 4:35+:108 and 


285, Having given that 1 metre=39°3708 inches, express an 
inch in centimetres and a square inch in Square centimetres. 


286. A man bought 12 sheep for £30 and 10 oxen for £105. 
He sold the sheep at a gain of 10 per cent., and the oxen at a 
gain of 8 per cent. What was his total profit 2 


287. If 12 men could dig 12 roods of ground in 12 days 
working 12 hours a day, how many roods of ground could 8 men 
dig in 8 days working 9 hours a day at the same rate ? 


288, If in 5 years at simple interest £6520 amount to 
£7824, in what time will £450 amount to £531 at the same rate 
per cent, of simple interest ? 


289, A banker. discounted on May 19 at 3 per cent. a bill 
for £500 drawn on February 1 at 6 months. What was given for 
the bill ? 

290, A man sold £5462 Railway stock, part at 1274 and the 
rest at 129, and the total sum realised was £6969. 6s. How 
much stock was sold at 129 2 


— Le ener 
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291. If a number when divided by 391 leave a remainder 
300, what will be the remainder when the number is divided 
by 17? 

292, In one shop a certain fractional part of a sum of money 
was spent, ¢ of the remainder was spent in a second shop, and 
then 7% of the original sum was left and this amounted to 4s. 2d. 
How much was spent in the first shop ? 

293, Which is the greater, ‘34 of a ton or 6:96 of a cwt.? 
Express their difference as the decimal of a pound. 

294. Find the annual cost of repairing a road 47 miles 3 fur. 
5 yards long at £35. 4s. per mile. 

295. How much will it cost to carpet a room 18 ft. long and 
16 ft. 6 in. wide, a border 3 ft. wide all round being left uncovered 
by the carpet, the carpet being 27 inches wide and costing 2s. 3d. 
a yard ? 

296, A man leaves by will £3600 to his wife, and the 
remainder of his property to be equally divided between his four 
children ; and it was found that the share of each child was one- 
seventh of the whole property. How much did the man leave ? 

297. A grocer bought tea at 1s. 4d. per Ib. and sold it so as 
to gain 25 per cent. The duty on tea was reduced, and he then 
bought similar tea at 2d. per lb. less, and sold it at 2d. per lb. 
cheaper. What was his gain per cent. ? 

298, ind, to the nearest penny, the compound interest on 
£1723. 6s, 8d. for 14 years at 4 per cent. per annum payable 
quarterly. 

299. How much would a banker pay for a bill for 
£847. 15s. 9d., drawn on February 5 at 9 months and dis- 
counted at 3 per cent. on April 30? 

300. A farm containing 517 acres 2 roods was let at a 
yearly rent of 15 shillings an acre. The owner sold the farm 
for 17 times the annual rent, and invested the proceeds in 23 
per cent. consols at 97} (including brokerage), What annual 
income did he lose ? 


301, If a wood-pigeon eats two pints of wheat in 3 days, find 
the value of the wheat eaten by 300 wood-pigeons from J uly 29th 
to September 30th (both days inclusive), when wheat is 32s. per 
quarter ? 


493-2 4.14+3441212 
v 


gay 
gx 41+32x5-127 


302. Simplify 


e 
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303. Find, to the nearest penny, the rent of 
89a. Br. 14 p. 22 sq. yds. at £2. 15s. 6d. an acre. 


304. If 5 men working 6 hours a day do a piece of work in 
112 days; how long would it take 8 men working 7 hours a day? 


305. The expense of painting the four walls of a room which 
is 14 feet square at 3s. 9d. per square yard was £11. 13s. 4d. What 
is the height of the room ? 

306. A man buys eggs at ls. 3d. per dozen and sells them at 
11s. 8d. per hundred. What is his gain per cent. ? 


307. A man lent a certain sum of money at 5 per cent., and 
the yearly interest, after deducting income tax at 4d. in the 
pound, was £36. 17s. 6d. How much did he lend? 


308. A man invests £7480 partly in 2? per cent. Consols at 
96} and the remainder in 4 per cent. Railway debentures at 132. 
Find how much he must invest in each stock so that his income 
may be the same from the two sources. 

309. The product of two numbers is 183°63177 and their 
quotient is 3°857. What are the numbers ? . 

310. An express train runs a distance of 963 miles in 2 hours; 
part of the journey is run at the average speed of 40 miles per 
hour and the remainder at the average speed of 50 miles an hour. 
Find the lengths of these two portions. 


311. Ifa man buys 560 tons of coal at 15s. 9d. per ton and 
sells the whole at 10d. per cwt., how much does he gain by the 
transaction ? 


312, What fractional part is 3s. 74d. of £4. 3s. 103d. 2 


Oe Ta 
313, Express sie’ : : 
"23+ °14 
as a vulgar fraction in its lowest terms. 

314. Find the rental of 500 acres 3 roods 31 poles at £1. 6s. 8d. 
per acre. 

315. In the centre of a square court is a square of grass 
covering 3% of the whole area of the court, and the side of the 
square of grass is 60 feet. Find the cost of gravelling the 
remainder of the court to a depth of 3 inches, the gravel and 
labour costing 4s, 6d. a cubic yard. 

316. If the theoretically true discount on £457. 7s. 6d. due 
27 days hence be £1. 2s. 6d., what is the rate per cent, ? 

317. Aman invests £463. 2s. 6d. in 4 per cent. Railway Stock, 
and obtains an income of £14. 5s. from his investment. At what 
price did he buy the stock ? 
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318, A grocer pays 1s., 1s, 3d. and 1s. 8d. per lb. respectively 
for three different kinds of tea. If he mixes together weights 
of these teas proportional to the numbers 6, 4 and 3 respectively, 
and sells the mixture at 1s. 6d. per pound, what profit does he 
make per cent. ? 

319, What is the square root of a number which exceeds the 
square root of 130400 by 13564304 ? 


320. A can do a piece of work in 12 days, and B can do it in 
15 days. They work together for 5 days, after which C joins 
them, and the work is finished by the three in one day more. 
How long will B and C take to do the whole? 


321. What is the greatest number which will divide 9640 
and 10250, and leave the remainders 4 and 30 respectively ? 


322. Simplify 


356.274 
Poe a Tand eee O19 
s-[5+{t-(G-at | +5 PT 90" 
ey | 


323, If ‘00744 cwt. cost £:028644, what was the price per lb. 
in pence ? 

324, Six chickens are worth 17s. 6d., 3 ducks are worth 
4 chickens, 2 geese are worth 7 ducks and 5 turkeys are worth 
9 geese ; find the value of a turkey. 


325, The population of a town increases every year at the 
rate of 2 per cent. of the population at the beginning of the year. 
What was the population in 1888 if the population in 1891 was 
132651 ? 

326. A dealer bought a certain number of articles at the rate 
of 40 for a pound, and twice the same number at the rate of 50 
for a pound. He sold the whole at the rate of 36 for a pound. 
How much per cent. did he gain ? 

327. The compound interest on a sum of money for 3 years 
at 5 per cent. is £331. Os. 3d.; what is the simple interest on the 
same sum for the same time and rate per cent. ? 


328. A square field contains 3a. 1 r. 13 p. 53 yds.; find the 
length of each side. 


329. A person has a certain capital half of which he invests 
in Midland 3 per cent. debentures at 100} and the other half in 
Great Western 4 per cent. debentures at 132. His total income 
from both sources is £265. 13s. 4d. How much did he invest ? 
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330. Two partners A and B commence a business with 
£11996. 13s. 4d. and £10797 respectively, and after 8 months 
they are joined by C who puts £7198 into the business. At the 
end of a year the net profit amounts to £2898: find their re- 
spective shares. 


331. Sound travels at the rate of 1140 feet per second, and 
light may be considered to travel instantaneously ; how far 
off is a thunder cloud when the sound follows the flash after 
11 seconds ? 


43-2 of 47,4643 
332, Simplify 


1899+8-5 of 18 


333. Add together £3°4175 + £2°834+4 £5:186. 


334, If 10 men or 25 boys can do a piece of work in 14 days, 
in what time will 8 men and 15 boys do it ? 


335. In a school in which 120 scholars were examined, the 
average percentage of passes in reading, writing and arithmetic 
was 85, and the numbers who passed in reading and writing were 
114 and 100 respectively. How many passed in arithmetic ? 


336. Find, to the nearest penny, the compound interest on 
£350.12s, 6d. in 5 years at 5 per cent. 


337, What rate of interest per annum does a man get for his 
money when, in discounting a bill due in 10 months, he deducts 
as discount 4 per cent. of the total amount of the bill ? 


338. There are in a manufactory a certain number of work- 
men who receive 50s. a week, twice as many who receive 31s. 6d. 
each a week, and eleven times as many who receive 14s, each a 
week; also the total amount of the workmen’s wages for one 
week is £93. 9s. How many workmen are there ? 


339, Find the square root of 154751,%%,5, and the cube root 
of 1194389981. 


340. A man who held £24628 in the 24 per cent. Consols, 
sold out at 93 and bought 4 per cent. Railway debentures at 131 
with the proceeds. The debentures rose to 139 when he sold out, 
and re-invested in 23 per cent. Consols at 94. Find the change 
in his quarterly income. 


341, The whole taxation for a certain district is at the rate of 
2s. 74d. in the pound; how much is paid for a property whose 
annual rateable value is £3567. 6s. 8d. ? 
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342. Simplify 


65 ( (3th , 40) 11, (49468). g019 
500 (a5 a3) (759) +2288). 


343, Find the difference between 235 months of 29°5306 days 
each, and 19 years of 365:24224 days each; and express the result 
in hours, minutes and seconds. 


344, Four fowls are worth 3 ducks, 7 ducks are worth 
3 geese, 9 geese are worth 7 turkeys, and a turkey is worth 
18 shillings. How much is a fowl worth ? 

_ 345, The length of a floor is to its breadth as 9 is to 7, and 
the cost of covering it with carpet 3 ft. 6in. wide at 7s. 9d. per 
yard is £12.13s.2d. What are the dimensions of the floor 2 

346. Find, to two places of decimals, the cube root of 1037. 

Give a rule for determining by inspection the cube root of 
every perfect cube less than a million. 

347. A man would get £8. 1s. 4d. a year more by investing a 
certain sum in 4 per cent. Railway stock at 129 than he would get 
by investing the same sum in 2? per cent. Consols at 96}. What 
is the sum ? 

348, A and B can reap a field in 10 days, A and C in 12 days, 
B and Cin 15 days. They all work together for 4 days when A 
leaves : B and C work together for 6 days more, when B leaves. 
In how many days can C finish the work ? 

349, At what time between 5 and 6 o’clock do the hands of 
a clock coincide in direction. 

350, Given that a ten franc piece is worth 7s. 11}d., a ten 
dollar piece is worth £2. 1s. 1jd., and a ten mark piece is worth 
9s. 95d., express £10000 (1) in francs, (2) in dollars, (3) in marks. 


351, The 19th of June, 1889, was on Wednesday, on what day 
of the week will June 19th, 1909, fall ? 


352, Multiply together 
Gk A 3ey ang lak 


oe 35” I7 and 92 P 
57 23 


353. A piece of work can be done in 48 days by 15 men, but 
after 9 days two of the men go away. In how many more days 
will the men who remain finish the work ? 

304, Multiply £3462. 3s. 6d. by 294:3487254, so as to find the 
result correct to the nearest penny. 

355. By selling goods for £9. 10s. a man lost 5 per cent. ; 
what would he have gained if he had sold for £11. 17s. 6d. ? 
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356. Divide £857. 5s. 8id. among 4 persons, A, B, CO and D, 
so that A may have twice as much as B, B three times as much 
as C, and C four times as much as D. 


357. Find the square root of 514183, and the cube root of 
12812904. 

358. At what rate per cent. compound interest will 

£1166. 13s. 4d. amount to £1274. 0s. 7d. in 2 years ? 

359. _A man invested £1864. 10s. in 23 per cent. Consols at 
96. How much stock did he buy, and what is his quarterly 
dividend? [Brokerage 1 per cent.] 

360. Ina race of 100 yards A can beat B by 5 yards, B can 
beat C by 5 yards, and C can beat D by 5 yards. How should 
they be handicapped for a 100 yards race, putting A at scratch 
and giving him the advantage of any odd fraction of a foot ? 


361. <A clock is set right at noon, but when it strikes 12 
that night it is 80 seconds fast. Find how many minutes it will 
gain in a week, 

362. Simplify 

° Bs 
1} of 2446%+23— (54 sal) 

363. What is the least number which when divided by 15 
leaves a remainder 9, when divided by 35 leaves a remainder 29, 
and when divided by 42 leaves a remainder 36 ? 

364. If 24 men in 6 days of 8 hours can dig a trench 
140 yards long, 4 yards wide, and 2 yards deep, in how many 
days of 9 hours will 42 men dig a trench 3 yards wide, 4 yards 
deep, and 490 yards long ? 

365. The discount and interest on a certain sum for the 
same time are £22 and £24 respectively; find the sum. 

366. A man invests £1800 partly in a 3 per cent. stock 
at 105 and the remainder in a 5 per cent. stock at 1524, and 
he obtained just 3 per cent. on his whole outlay. How much 
did he invest in each stock ? 

367. Find the square roots of °012345679 and 19°95i. 

A cube contains 18-962 cubic yards ; what is the length of an 
edge ? | 

368. A bag contains sixpences, shillings and half-crowns, 
and the three sums of money expressed by the three different 
sets of coins are the same; if there are 102 coins in the bag, how 
many are there of each kind? 
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369. A grocer has two sorts of tea, which cost him 2s. 8d. 
and 2s. 1d. per pound respectively. In what ratio must he mix 
them so that he may gain 25 per cent. by selling the mixture at 
2s. 11d. per pound ? 

370. Three persons 4, B and C working together complete 
a piece of work which it would have taken them respectively 
9, 10 and 12 days to complete if working separately. They re- 
ceive in payment £2. 13s. which they are to divide in proportion - 
to the quantity of work done by each. Find their shares. 


371. What is the smallest integral number of pounds which 
can be made up of sovereigns, half-sovereigns, crowns, half-crowns, 
florins, shillings, sixpences and threepences; an equal number of 
each of the coins being taken ? 

372. Reduce ‘891 of £5. 4s. 2d. to the fraction of £7. 16s. 9d. 

373. Divide ‘05267 by 02657 and multiply °3142857 by 1°69. 

374, A gallon of water at its maximum density weighs 

.10°016 lbs. Avoir., and a cubic centimetre is ‘0002201 gallons. 
Express a gramme in grains. 

375, A room is 18} feet long, 151 feet broad and 12 feet 
high. Find the cost of papering the walls with paper 21 inches 
wide at 2s, 4d. per piece of 12 yards, deducting 90 square feet for 
doors and windows. 

376. A man bought a certain number of eggs at the rate 
of two a penny, three times the number at the rate of three 
a penny, six times the number at 52d. per dozen, and ten times 
the number at the rate of 8d. per score, and sells them at the 
rate of 3s. 9d. per hundred, gaining by the transaction 15s. 
How many eggs did he purchase, and what did he gain per cent. ? 

377, A square field contains 22 acres 2 roods. How long 
will it take a boy to run round the boundary of the field at the 
rate of 12 miles an hour ? 


378, At what rate per cent. compound interest will 
£4166. 13s. 4d. amount to £4553. Os. 7d. in 3 years ? 

379. Two pipes, P and Q, can fill a cistern in 20 minutes 
and 30 minutes respectively; in what time will the cistern be 
filled when both P and Q are running? Algo, if when a third 
pipe & is also running, the cistern is filled in two-thirds of this 
time, in what time would A fill the cistern alone? 


380, A man had 4 per cent. Railway Preference Stock which 
brought him in £664 a year. He sold out at 1194, and invested 
in Ordinary Stock at 145, paying } per cent. brokerage on each 
transaction. If the Ordinary Stock paid a dividend of 6 per 
cent., what was his gain in income ? 
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381. A party of 31 people pay a bill of £97. 9s. 54d. Fourteen 
pay £38. 18s. 7d. each. How much will each of the rest have to 
pay! , 

382. A person standing on a railway platform noticed that 
a train took 21 seconds to pass completely through the station, 
which was 88 yards long, and that it was 9 seconds in passing 
him. How long was the train, and at what rate per hour was it 
travelling ? 


383, A had at first £1. 8s, B paid him Fae of 
£1. 11s. 6d., and found that he had remaining -), of what A 
then had. How much had 2 at first 2 


384, Find by Practice the value of 147 a. 3r. 24p. 15 yds, at 
£196. 12s. 6d. an acre. 


385. Find the present value of £17230, 5s. due three years 
hence at 24 per cent. compound interest. 


386, A room three times as long as it is broad is carpeted 
at 4s. 6d. per square yard, and the walls are coloured at 9d. per 
square yard, the respective costs being £8. 5s. 44d. and 4 guineas, 
Find the dimensions of the room. 


387. A grocer has two kinds of tea. By selling the first at 
3s. 9d. per lb. he gains 25 per cent., and by selling the second at 
3s. 6d. per Ib. he gains 40 per cent. If he mix them in equal 
quantities and sell the mixture at 3s. 8d. per Ib., what will be his 
gain per cent. ? 


388, The rental of a farm is £500 a year, but the owner 
has to return 20 per cent. to his tenants, and also to pay certain 
fixed outgoings amounting to £75 a year. For what sum must 
the farm be sold in order that the same net income may be 
obtained by investing the proceeds in 4 per cent. Railway de- 
bentures at 130 ? 


389, Express } by radix fractions in each of the scales 2, 3, 
4, 5, 6, 7, 8, 9 and 10. 


390. When the course of Exchange is 
London on Paris 25 f. 27 . at sight, 
what should be paid for 3 months’ bills on Paris, the rate of 
discount at Paris being 4 per cent. per annum ? 


- 391. Find the value of 128 tons 12 ewt. 3 qrs. 24 Ibs. at 
£8. 3s. 4d. per ton. 


392, Express 016 of 13s. 4d. as a decimal of 16s. 8d. 
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393. Two trains start at the same time from A and B and 
proceed towards each other at the rate of 35 and 45 miles per 
hour respectively. When they meet, one train has gone 173 
miles further than the other. What is the distance from A 
to B? 


394, A man’s net income after deducting income-tax at 
6d. in the pound, and also poor rate, is £654. The poor rate 
exceeded the income-tax by £30. Find the gross income. 


395. <A grocer has two kinds of tea one of which cost Is. 8d., 
and the other 1s. 10d. per lb. In what proportion must he mix 
them that, by selling the mixture at 2s. 1d. per lb., he may get a 
profit of 20 per cent. ? 

396. In the centre of a room 21 feet Square there is a square 
, of carpet, and the rest of the floor iS covered with oil-cloth. 
The carpet and oil-cloth cost respectively 16s. 6d. and 8s. 6d. 
a square yard, and the whole cost was £35. 4s. 6d. Find the 
width of the oil-cloth border. 


397. A sum of £1700 was borrowed, and is to be paid back 
in two years by two equal annual payments, allowing 4 per cent. 
interest. Find the amount of the annual payments. 


398. In a certain game A can give B 1 point in 10, B can 
give C 1 point in 10, and C can give D 1 point in 15. How 
many can A give D in 3000? 

399, The sum of £5998. 10s. was invested partly in 23 per 
cent. consols at 96, and partly in 22 per cent. consols at 944 
(brokerage included in both prices), and the income from the 
two portions is the same. What is the total income? 

400, Find the arbitrated rate of Exchange at London for 
bills on Paris payable at sight, having given 

London on Hamburg at 3 months £1—=20 m. 55 pf. 
Hamburg on Paris at 3 months 20 marks = 25°05 fr, 
Bills being discounted at 4 per cent. per annum, 


1 ee at 
401, The length of a room is double the breadth, and three 

times the height is twice the breadth ; also, it costs £11. 5s. to 

carpet the floor at 4s. 6d. per sq. yard. How high is the room? 


402, By the conversion of Consols from 3 per cent. to 23 per 
cent., a person’s income was diminished by £27 per annum. 
What cash would he have obtained by selling out at 971, broker- 
age being neglected ? 

403, A man bought a house and sold it so as to gain 5 per 
cent. Had he given 10 per cent. more for the house, and sold it 
for £27 more than he did sell it, he would have lost 24 per cent. 
Find what he gave for the house. 
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404. A carpet which covered the central portion of a room 
cost £10. 15s. 10d. The room was 25% feet long, and 19$ feet 
wide, and between the edge of the carpet and the walls was a 
distance all round of 23 feet; what was the cost of the carpet 
per square yard? 


405. Divide the square of 51 into three parts proportional 
to the quantities 1°6, 16 and 1°13. 
406. The breadth of a rectangular field is # of its length, 
ape its area is 405741 square yards. Find the sides of the 
eld. 


407. A watch which is set correctly at noon indicates 10 
minutes past 9 the same evening when the true time is 10. 
What is the true time when the watch indicates 11 on the same 
evening ¢ 


408. A man buys a farm of 120 acres for £3225: he repairs 
the buildings and lets the farm at 28s. an acre, thereby getting a 
return of 34 per cent. on his money. How much did he spend 
on repairs ? 

409. If from any number, e.g. 8176249, any other number 
with the same digits in different order, ¢.g. 1294678, be sub- 
tracted, the remainder will be exactly divisible by 9. Explain 
this. 


410. How can I divide 5 half-crowns, 6 florins and 29 six- 
pences between two persons so that each may receive half the 
money and half the actual coins ? 


411. What is the side of a square field which contains 3 acres 
2 roods 16 poles ? : 


412. If an income tax of 6d. in the pound be deducted before 
payment of the dividend on 23 per cent. Stock at 91, how much 
money must be invested in that Stock to yield a net income of 
£208 per annum ? 


413. The capital of a railway company-is five millions. The 
average quarterly income is £222892. 13s. 4d., and the average 
weekly expenditure is £12818. 13s. 4d. What dividend can be 
paid to the shareholders ? 


414, How many persons are there in a procession which, 
moving along uniformly at the rate of 3? miles per hour and 
containing 8 persons in each yard and a half of its length, takes 
75 minutes to pass a place on the route ? 


415. If 172800 blocks of wood, 6 in. high, 24 in, wide, and 
8 in. long, be packed close together in a rectangular pile, 40 ft. 
long aud 10 yds. wide, how high will it be ? 
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416. A man expects to let a house for £60 per annum, and 
<. calculates that, after deducting an annual sum for repairs, etc., 
he will get 74 per cent. on the purchase-money. He lets the 
~ house for £56 per annum, Spends yearly £5 more than he intend- 
ed on repairs, and gets 6 per cent. on the purchase-money. 
What did he give for the house ? 


417. A thin rectangular lamina of metal, 3 feet 2 inches 
long and 2 feet 9 inches wide, has cut from its four corners four 
Squares whose sides are 3 inches long. The four projecting por- 
tions are turned up at right angles to the rest of the lamina, and 
thus form a lidless box. Find its cubical content, 


418. What fractional part of any sum, due in 21 years, 
at 4 per cent. per annum, is the difference between the pre- 
sent values, according as Simple or Compound Interest is 
reckoned ? 


419, Which is the better investment, the 23 per cent. Consols 
at 965, or 4 per cent. Stock at 141 2 


Divide £7737. 10s. between A and B so that A, who invests 
his share in the former, may have the same income as B, who 
invests his’ share in the latter Stock (no hrokerage to be 
reckoned), 


420. If articles bought at any price per dozen are gold at 
twice that price per score, what is the gain per cent. ? 


421. If when A gives B 50 yards start in a mile race 4 is 
beaten by 20 yards, by how much will A beat B in a half-mile 
race, supposing they both always run at the same rate ? 


422. The minute-hand of a clock overtakes the hour-hand at 
intervals of 64 minutes of true time. How much a day does the 
clock gain ? 

423, The gross receipts for 1888 of a railway company were 
£3735935, the working expenses 55:8 per cent. on the gross 
receipts, and £600 less than the net receipts paid a dividend of 


4% per cent. for the year. Find, to the nearest thousand pounds, 
the amount of Stock. 


424, Spirits at 25s. 4d., 22s, 10d., and 21s. 8d. per gallon are 
mixed in the proportion of the numbers I, 2, 3, respectively, and 
sold at 4s. 6d. per 1} pint bottle. Other expenses amounting to 
24d. per bottle, what is the gain per cent, ? 


425. On the floor of a room 20 feet long and 16 feet wide 
there is a border one yard wide which is stained, and the rest of 
the floor is carpeted. The carpet 1s 20 inches wide and costs 
38. 6d. a yard; and the staining costs 1s, a square yard. Find 
the whole cost of the carpet and staining, 


18—2 
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426. What must be the gross income of an estate if, after 
paying an income tax of 24 per cent. of the gross income and 
rates to the amount of 3s. 65d. in the pound, the net income is 
£8809 ¢ 


427, The outside dimensions of a metal cistern without a lid 
are 12 feet 6 inches long, 8 feet 6 inches wide, and 5 feet deep ; 
the sides, ends, and bottom are 2 inches thick. Find (i) the area 
of an end outside, (ii) of the bottom inside, and (iii) the number 
of cubic inches of metal it contains. 


428, A person borrowed a sum of money, for which 5 per 
cent. interest was charged. He paid off at the end of each year 
one-third of the amount then owing. Shew that, just after the 
third payment, he.owed ‘343 of the original sum. If he then 
owed £900. 7s. 6d., what sum did he borrow ? 


429. A model of a machine is made of wood, and is found to 
weigh 24:2 pounds. The machine itself is to be made of iron, 
and every line in it is to be eight times as long as the correspond- 
ing line in the model. If a cubic foot of wood weigh 44 Ibs. and 
a cubic foot of iron weigh 490 lbs., what will be the weight of the 
machine in tons, &c. ? 


430. A with £2500 capital joins in partnership with B who 
has £4000 capital: at the end of a year’s trading they lost 
£520, and their capitals are diminished accordingly. C now joins 
them with £4500 capital. At the year’s end they had gained 
£2358. How should this be divided between them ? 


431. Show that ‘0067 of the amount of 2? per cent. Consols 
will give the quarterly dividend, with sixpence in the pound 
income tax deducted, with an error not greater than one penny 
for every £1000 Stock. 


432. The inside dimensions of a packing case being 4 feet 
7 inches long, 4 feet 1 inch wide, and 3 feet deep : how many 
boxes, 11 inches long, 7 inches wide, and 4 inches deep, can be 
put in the case, and how should they be packed ? 


433. A London merchant having to pay a Berlin merchant 
for goods received, finds the rates of exchange as follows :— 
London on Berlin, at 3 months, 20°53 marks for £1 ; 
Berlin on London, at 3 months, 20°27 marks for £1. 
Which will be the better way —for him to remit direct bills to 
Berlin, or for his correspondent in Berlin to draw upon him in 
London ? and how much per cent. better, interest being allowed 
at 4 per cent. per annum for the time the bills haye to run? 
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434. A man buys £4575 Stock at 75, and pays for it with 
borrowed money for which he gives 8 per cent. At the end of a 
year he sells out, the Stock having paid a dividend of 3 per cent. 
for the year, and after repaying his loan with interest the man 
has £30. 10s. left. At what price was the Stock sold ? 


435, A man lends money at 20 per cent., but in consequence 
of bad debts he only makes a profit of 8 per cent. on his money. 
What is the proportion of his bad debts to the whole sum of 
money he lends? 


436. The length of a room is to its breadth as 7 : 6, and the 
cost of covering the floor with carpet 27 inches wide at 3s. 9d. a 
yard is 10 guineas. Find the dimensions of the room, 


437, Find the cost of putting a fence round a square field 
of 2A, 2R. 29 Pp, 187 yds., at 1s. 4d. per yard of fence. 


438. The excess of the true present value of a sum due in 
one year, reckoning interest at 4 per cent., over the present 
value when interest is reckoned at 5 per cent. is 10 shillings, 
Find the sum. 


439. A market woman sold 4 fowls and 6 ducks to one 
customer for 28 shillings, and 10 fowls and 1 duck to another 
customer for the same money. Find what she charged for each 
fowl and for each duck. 


440. A man invests £13125 partly in 23 per cent. Consols 
at 96 and the rest in 4 per cent. Railway debentures at 126, and 
gets exactly 3 per cent. on his money. How much does he invest 
in each Stock ? 


44]. Show that, if the rats in a parish increase in number 
by 50 per cent. per annum, they will, after an interval of 8 years, 
be more than 25 times as numerous as they were. 


442, Having two liquids A and B, mixed in parts propor- 
tional to the numbers 2 and 3, a chemist took some of the 
mixture, added thereto a quantity of the liquid B, and thus 
obtained a gallon in which the liquids were mixed in parts pro- 
portional to the numbers 3 and 5. How much of the liquid 
B did he add ? 


443, A bicyclist travelling with uniform velocity along a 
straight level road on a foggy day, when objects were just visible 
a furlong off, saw a milestone in front of him for half a minute. 
Afterwards he overtook a carriage, the back of which he saw for 
a minute and a half; with what velocity (supposed uniform) was 
the carriage travelling ? 
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444, With an income of £5 per week, a man intends to spend 
7 guineas per week during part-of the year and 4 guineas per 
week during the remainder of the year. What is the greatest 
exact number of weeks that he may spend 7 guineas per week 
and not exceed his income, and how much will remain at the 
end of the year ? 


445. A farmer possessed a certain number of ewes; forty 
per cent. of them had two lambs each, the rest one lamb each. 
Two per cent. of the ewes and 6 per cent. of the lambs died, and 
then he had 84 more lambs than ewes. How many ewes did he 
own at first ? 


446. Nine men engaged on a work would finish it in 180 
days, but at the end of every 12 days 9 additional men are en- 
gaged : in how many days will the work be finished ? 


447, A tradesman’s charges are 25 per cent. above cost price ; 
if he allows his customers 12 per cent. discount for cash, what 
profit does he make ? 


448, A sum of £1000 is borrowed at 5 per cent., and is to be 
repaid in three years by three equal annual payments. Find, to 
the nearest penny, what the annual payment should be. 


449. A bag contains sixpences, shillings and _half-crowns, 
and the three sums of money in the different coins are the same. 
There are 612 coins in all. How many half-crowns are there ? 


450. In the Persian calendar there are 8 years of 366 days 
and 25 years of 365 days in every 33 years. Given that the true 
length of the year is 365:242216 days, find in how many years 
the Persian Calendar will be in error by one day. 


451. A man bought 15 a. 1 R. 20 Pp, of land for £1860. 7s. 6d., 
and sold a plot 150 yards square for 50 per cent. more than it 
cost him : for how much did he sell it ? 


452. A London merchant has to pay a debt of 10000 franes 
due in Paris when the course of exchange is quoted 


London on Paris £1 for 25°35 francs, 
Paris on London 25°40 franes for £1. 


Should the London merchant buy bills on Paris or direct his 
creditor in Paris to draw on him in London; and how much 
difference would it make ? 


453. The present value, reckoning compound interest, of a 
certain debt due three years hence is £112. 10s. In two years 
time its value will be £120, 2s, 6d. What is the debt ? 
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454. A company makes in the year a profit of £75118. 17s. 6d. 
on a capital of £872325 ; find, to the nearest quarter per cent., 
the highest dividend that can be paid, and how much will be 
carried forward. 


455. A can do in 5 days as much work as B can do in 7 
days, and B can do in 8 days as much work as C can do in 7 days; 
how long will A, B and C working together take to do a piece of 
work which would occupy A alone for 31 days ? 


456. If the hands of a clock coincide every sixty-six minutes, 
how much does the clock gain or lose in a day ? 


457. A certain quantity of work could be done in 44 days 
by 6 men or 9 women or 12 boys. How long would it take 4 
men, 6 women and eleven boys working together to do it ? 


458. A number of men spent at an inn as many farthings 
each as there were men, and the whole sum spent was £1. 10s. 1d. 
How many men were there ? 


459. <A cubical block of metal of 7°84 inches side weighs 
‘25 Ibs. per cub. inch. <A hole of square sectional area is to be 
cut completely through the metal, perpendicular to a face of the 
cube, in order that the weight of metal left may be 100 lbs. 
Find to three places of decimals the side of the square section. 


460. A sum of £237. 14s. 3d. was made up of sovereigns, 
half-crowns, shillings and pence; and for every 7 pennies there 
were 3 shillings, 5 half-crowns, and 8 sovereigns. Find the num- 
ber of coins of each kind. 


461. An ordinary train going at the rate of 25 miles an 
hour starts on a journey an hour before an express train which 
goes at the rate of 40 miles an hour. The ordinary train arrives 
15 minutes before the express. Find the distance. 


462. <A gave B half a minute start in a race over a measured 
mile, and had run 11 yards past the winning post when B 
reached it. But if, when & started to run the mile 4 had started 
simultaneously 176 yards behind him, they would have reached 
the winning post exactly in the same time. Find the time each 
takes to run a mile. 


463. A and BP ride a race of 31 miles on bicycles. The 
driving wheel of A’s machine makes 3,410 revolutions per hour 
and has a circumference of 168 inches; that of B makes 3,520 
revolutions per hour, and has a circumference of 162 inches: 
which will win, and by how much? 


464, A horse and two cows cost as much as 50 sheep, and a 
score of sheep are worth £50; also a horse costs as much as 
three cows. Find the cost of 4 horses, 
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465, Divide £523. 10s. among three persons, A, B, and C’, so 
that A may get one-third of what B receives, and C may receive 
as much as A and B together. 


466. The price per ton of coals in the winter half of the 
year is (on the average) thirty per cent. more than in the summer 
half of the year, and five tons are used by a person in the winter 
for every two tons in the summer. What would be the cost of 
coals for the summer half if the whole cost for the year were 
£16, 38.2 


467. If 20 men can finish in 12 days a piece of work which 
40 boys can do in 15 days, how many boys will be required to 
help 18 men to finish the same piece of work in 10 days ? . 


468, A bag contains 150 coins, which are sovereigns, half- 
crowns or shillings. The value of the half-crowns is twice that 
of the shillings and half that of the sovereigns. How many coins 
of each kind are there in the bag? 


469, A clock which was right at 1 o’clock was found to be 
2 minutes fast at 5 o’clock the same afternoon, What will be 
the true time when the clock strikes 12 that night 2 


470, A watch is set correctly at noon, but gains at a uni- 
form rate. It is noticed that the hands are together between the 
figures V and VI when it is really five o’clock. How much does 
the watch gain in a day, and at what time will the hands be to- 
gether again ? 


471. Two bicyclists ride round a circular path in the same 
direction ; one of them travels at the rate of 20 miles an hour, 
and the other at the rate of 15 miles an hour, and the slower is 
passed by the quicker every 10 minutes. How often would they 
meet one another if they went round in opposite directions, and 
how far is it round the path 2 


472. A bookseller is allowed by a publisher 20 °/) discount 
on the nominal price, and 5 °/, on this last amount for cash ; he 
also is charged for 13 copies as 12. The bookseller allows his 
cash customer 3d. in the shilling off the nominal price. What 
is the bookseller’s profit on cash sales ? 


473, A dealer bought 56 sheep, and then sold 21 at a profit 
of 15 %/), 16 at a profit of 10 °/,, and the remainder at a loss of 
5 °/y, thereby making a total profit of £5. 14s. What did he pay 
for each sheep ? 


474, A man buys land at £30 an acre and sells a portion of 
it in allotments at £90 an acre. By so doing he clears £150 
besides keeping 25 acres for himself. How many acres did he 
buy ? 
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475. A buys an estate and some time afterwards sells it to 
B for £5400. B gets a net return of 23 per cent. on his money ; 
also A had previously obtained a net return of 3 per cent., 
although his net income from the estate was £36 less than B’s. 
What did A originally pay for the estate ? 


476. If 5 men do of a piece of work in 2} hours, how long 
will it take 4 boys to finish it, knowing that 6 men and 9 boys 
did a similar piece of work in 2 hours ? 


477. The annual average depth of rainfall for the three years 
1879, 1880, 1881 at a certain place was 24:98 inches; the succeed- 
ing three years it was 29°62. The year 1883 was the rainiest when 
there fell 4:8 inches more than in 1882, 6°36 inches more than in 
1884, and 7:47 more than in 1880. The year 1881 was short of 
the preceding year by only 17 inches. Find the depth of rain 
that fell in each of these six years. 


478, A man starts from Cambridge at 3 P.M. to meet a 
carriage which left London at 1.30 p.m. The man walks 44 miles 
an hour and the carriage travels at the rate of 84 miles an hour. 
When and where will the man meet the carriage, the distance 
from Cambridge to London being 513 miles. 


479. If 3 men.can do as much work an hour as 4 women, 
and a man twice as much as a boy, and if the aggregate wages 
of 6 men, 15 women and 10 boys be £89, how ought the money 
to be divided? 


480. If 7 men and 17 boys can do a piece of work in 9 days, 
and 5 men and 9 boys can do it in 15 days; how many boys 
must help 5 men that the work may be done in 11 days? 


481, A man leaves £12498. 15s., and the money is to be 
divided between his wife, his two sons and his brother. The 
wife is to have half the share of the elder son who is to have 
twice as much as his younger brother and four times as much as 
his uncle. A wife pays no legacy duty, a son pays 1 per cent. 
and a brother pays 3 per cent. How much legacy duty was paid 
altogether ? 


482, ‘Il'wo passengers have between them 5 cwt. of luggage, 
and are charged for the excess above the weight allowed free 
5s, 2d. and 9s. 10d. respectively. If one passenger had travelled 
with the same amount of luggage he would have been charged 
19s. 2d. How much luggage is allowed to each passenger free of 
charge ? 
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483. A bankrupt paid a certain amount in the pound; 
twelve years afterwards he paid off the remainder, adding thereto 
simple interest at the rate of 44 per cent. per annum for the 
12 years. The second payment made to each creditor was the 
same as the first payment ; how much in the pound was paid at 
the time of the bankruptcy ? 


484, Find the cost of making a road half-a-mile long, 36 ft. 
wide ; the soil being first excavated to a depth of one foot at a 
cost of 1s. per cubic yard, rubble*being then laid in, 9 inches 
deep, at a cost of 1s. 6d. per cubic yard, and 3 inches of gravel, 
at 3s. 3d. per cubic yard, being laid on the top, and the whole 
consolidated by a steam roller at a cost of 2d. per square yard. 


485. If a population is now ten millions and the births 
every year are 1 in 20 and the deaths 3 per cent. of the popula- 
tion at the beginning of the year, find what the population will 
be at the end of 5 years. 


486. The rates of two bicyclists areas 11:8. They start 
together from the winning post and race round and round a 
cireuit of 480 yards. It is noticed that the best man passes the 
other every four minutes, and that at the moment when the race 
ends they are passing the winning post together for the first 
time. How long did the race last, and how many minutes’ start 
can the best man afford to give in a nine mile race without 
losing ? 


487. A multiplication sum was worked correctly, and then 
all the figures except those given below were rubbed out, and the 
lines shew the places where the figures rubbed out were: find all P 
the missing figures. 


488, Ona map on the scale of 6 inches toa mile a rectangu- 
lar field is represented by a space 1 inch long and } inch broad ; 
find its area in acres. Also find how many yards less of paling 
would be required to enclose a square field of the same area. 


489, A and B run a race twice round a circular course of 
450 yards circumference. They start together, and run opposite 
ways. The faster runner A after going once round first passes B 
at 9 yards from the starting post. B then quickens his pace by 
‘sth of his previous pace ; while A slackens down to $9ths of his 
previous pace. Which will win the race, and by how many yards ?— 


MISCELLANEOUS EXAMPLES. 283 


. 490. When a body is falling freely to the earth, the square 
of its velocity at any point of its fall is always proportional to 
the distance through which it has fallen. In falling through 
16:1 feet a body acquires a velocity of 32-2 feet per second ; and 
in falling through 2°503745 metres it acquires a velocity of 23 feet 
per second, Find the number of feet in a metre correct to four 
places of decimals. 


491. ‘Three kinds of tea are mixed in the proportion of 
1:2:3, The value of the mixture is 2s. 9d. per lb. If only half 


_of the second kind had been used the mixture would have been 


worth 2s. 6d. per lb. But if all the second kind had been used 
and only half of the third kind, the mixture would have been 
worth 3s. per lb. Find the worth per lb. of each kind of tea. 


492. A and B began with the same number of counters, and 
played five games. At the end of each game, the winner received 
from the loser one-third of the counters then possessed by the 
loser. A lost the first, second, and third games, won the fourth 
and fifth games, and then had 118 more counters than B had. 
How many counters had 4 at first ? 


493, Three riders pass a given point on a circular track at 
the same instant, with velocities 10, 12, and 15 miles per hour 
respectively. How long, from that instant, must they continue 
to move round the track with those velocities, before they next 
pass the same point abreast (the distance round the track for 
each rider being 704 yards)? 


494, Divide £383 among four persons, so that the first may 
have thrice as much as the second, the third twice as much as 
the fourth, and the first and second together £95 more than the 
third and fourth together. 


495. When 52 lbs. of coffee are worth as much as 12 lbs. of 
tea, 22 lbs. of tea are worth as much as 572 lbs. of sugar, a cask 
of sugar costs 2 guineas, and 1 cwt. of coffee costs 8 guineas, 
what is the weight of a cask of sugar ? 


496. In a hundred yards race A can beat B by 4 yards; in 
a quarter of a mile race ( can beat A by 11 yards; by how much 
can C beat BL in a mile race, supposing that the average speeds 
of each man when running a hundred yards, a quarter of a mile, 
and a mile are proportional to 9: 8:7? 


+497. One train started 20 min. later than another to run 45 
miles and arrived 25 min. before it. The slower train was 10 
miles from the terminus when the fast train arrived. Where did 


_ the fast train pass it, and at what speed per hour did it seem to 
the passengers in the slow train to be going ? 
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498. An ounce of pure gold is worth £3. 17s. 103d. In 
making sovereigns 2 parts out of 23 in the metal used consist of 
an alloy worth 14d. an ounce, and the remaining parts are pure 
gold. ae much gold and how much alloy are contained in 
2617 sovereigns, on the supposition that the metal in a sovereign 
is just worth £1. 


499, A man went to market and spent £200. He spent his 
money in buying sheep at £5 each, pigs at £1 each and young 
geese at 1s. each ; and he bought 200 animals altogether. How 
many of each did he buy ? . 


500. A man leaves £162625 to his two sons, aged just 19 
and 17 years respectively, each son to receive the same sum 
when he comes of age. Assuming the money to accumulate at 
the rate of 4 per cent. per annum, Compound Interest, deter- 
ee the amount which should be paid the elder when he comes 
of age. 


EXAMINATION PAPERS. 


I. CAMBRIDGE LOCAL EXAMINATIONS. 
JUNIOR StupeNts. Dec. 17, 1890. 9 to 11. 


Al. WHEN a certain number is divided by 1890, the quo- 
tient is 365 and the remainder 52. Find the number. 


A 2. Multiply £3. 4s. 74d. by 416; and divide 1 mile 2 fur- 
longs 35 p. 4 yds. 2 ft. 11 in. by 17. 


A 3. How many tons, cwts., &e. are there in 1367941 
drams ? 


A 4. Find by Practice the rent of 7 a. 3r, 15 p. at £1. 10s. 8d. 
an acre, 


Bl. Find the sum of £73% and (3} —2,%) of 3s. 6d. 


Multiply ——> —_. b (5+ 7) 
~ PY Ab ofla+4ag ” \i9T 75° 
B 2. Divide :04130756 by 1:3678, 
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Reduce the sum of ‘625 of £3 and ‘175 of £3. 2s. 6d. to the 
decimal of £6. 


B3. A bankrupt has assets to the amount of £10252. 4s. 8d. 
and liabilities to the amount of £13901. 6s. 8d. How much can 
he pay in the pound ? rae 


- B4. Find the simple interest on £3695. 15s. for one year 
and eight months at 4} per cent. per annum. 


Ci. A merchant buys whisky at 17s. 6d. a gallon, and after 
adding water to it sells the mixture at 18s. the gallon, and by 
doing so he gains 20 per cent. on his outlay. How much water 
did he add to each gallon of the whisky ? 


C2. Find the amount of £520. 16s. 8d. at 4 per cent. per 
annum compound interest for a year and a half, interest being 
due half-yearly. 


C3. A man invests £1405. 16s. in 22 per cents. at 99 ; how 
much must he invest in 34 per cents. at 105 that the rate of in- 
terest on his whole investment may be 3 per cent. ? 


C4, A train whose length is 176 feet is moving at the rate 
of 45 miles an hour, and overtakes a second train going at the 
rate of 30 miles an hour. How long does the first train take to 
pass a passenger in the second train? And if the first train 
takes a quarter of a minute to pass the second train completely, 
find the length of the second train. 


II. CAMBRIDGE LOCAL EXAMINATIONS. 
SENIOR STUDENTS. Dec. 17, 1890. 9 to 11. 


Al. Fryp the cost of 2 furlongs 7 poles 14 yds. of fencing at 
£29. 6s. 8d. per mile. 
246-230 44 
A 2. Simplif a, 
feed 34197 «19 
A 3. Find in tons what weight of water falls upon 85} acres 
of ground during a rainfall of 1? inches: a cubic foot of water 
being taken to weigh 1000 ounces avoirdupois. 


A 4. A rate of 2s. 74d. in the £ on a parish produces 
£745. 1s, 3d. What is the rateable value of the parish? 


A 5. Find to the nearest penny the interest on £7000 for 
85 days at 4 per cent. per annum. 
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Bl. Three partners A, B, and ( invest £4730, £3680, and 
£2840 respectively in their business; what is the share of each 
in a profit of £595. 6s. 3d.? 


B 2. The cost of levelling and turfing a square cricket-field 
at £175. 9s. 4d. per acre is £987; find the cost of surrounding 
it with a railing costing 3s. 2d. per yard. 


B3. If 4 men and 6 boys working 9 hours per day mow 
69°3 acres of corn in 10 days, in how many days will 5 men 
and 4 boys working 10 hours and 40 minutes per day mow 
67°76 acres, it being assumed that 2 men mow as much as 5 
boys ? | 


B4. If a merchant mixes 29 gallons of whisky costing him 
lds. 6d. per gallon with 17 gallons costing him 11s. 6d. per gallon, 
how much water must he add in order that by selling the mix- 
ture at 14s, 3d. per gallon, he may gain 18? per cent. ? 


B5. A passenger train moving at the rate of 45 miles per 
hour overtakes a mineral train 1} times as long moving at the 
rate of 27 miles per hour and passes it completely in 25 seconds. 
How long would the passenger train take to pass completely 
through a station 165 yards in length? 3 


B6. Which is the better Stock to invest in, the 5 per cents. 
at 1425 or the 4 per cents. at 1133? 


What sum of money must a man have, so that by investing 
one-third of it in the former and two-thirds in the latter Stock, 
he may obtain an income of £455. 13s. 4d. ? 


II. CAMBRIDGE HIGHER LOCAL EXAMINATIONS. 
Dec. 17, 1889. 9 to 11. 


Parr I, 


1. A cook buys 10 lbs. of sugar at 24d. per lb.; 18 eggs at 
8 for a shilling; 14 lbs. of sausages at 9$d. per lb.; 3 Ibs. 6 oz. of 
bacon at 10d.; 1#1bs. of cheese at 7d.; and a joint of mutton 
weighing 10]Ibs. 40z. She receives £4. 1s. 3d. change out of a 
five pound note. What price per Ib. was she charged for the 
mutton ? 


2. If the area of Bedfordshire is 294,983 acres, and the 
population 149,173, find to the nearest integer the number of 
persons per square mile. 
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3. Prove that a fraction is not altered in value when its 
numerator and denominator are multiplied by the same number. 
46875 
265625 © 
(2) 4y's X Zyl X 85 
; 192 — 52 x 353, 
Express as decimals 


Simplify (1) 


OQercr= sae 
201265 + 2°87 + 3'10855946 ° 
(4) +39285714 x +1590. 
4, °378125 of an acre is let in allotments so as to produce a 
rental of £°75625. How much is the rent per perch ? 


5. A square room is carpeted with carpet 27 inches wide 
costing 3s. 43d. per yard. If the cost of the carpet is £15. 12s. 6d., 
find the length of a side of the room. 


6. Two pipes, A and B, can fill a cistern separately in 12 
and 20 minutes respectively, and a waste-pipe, C, can carry off 
15 gallons per minute. If all the pipes are opened the cistern 
fills in two hours. How many gallons does it hold ? 


7. Find by Practice the value of 27 tons 13 cwt. 3 qrs. 26 lbs. 
4.02. at £9. 6s. 8d. per ton. 


8. Find (a) the simple interest on £468. 11s. 103d. for four 
years at 4 per cent.; (6) the present worth of £86. 16s. 53d. 
due three years hence, compound interest being reckoned at 5 per 
cent. . 

9. A man has £4750 of a 4 per cent. stock. He sells out at 
88 and invests in a 5 per cent. stock at 1044. Find the change 
in his income. 


Part II. 


10. 100 cubic feet of air contain 20°9 cubic feet of oxygen, 
the rest being nitrogen. If 15°96 cubic feet of nitrogen weigh 
as much as 14°01 cubic feet of oxygen, find to two places of 
decimals how many ounces of oxygen are contained in 100 ounces 
of air. 


11. If in 1871 when 702,201 tons of sugar were consumed 
in the United Kingdom, the consumption was 49:93 lbs. per head, 
and the corresponding numbers for 1881 were 989,208 tons and 
62°77 lbs. per head; find to the nearest whole number the increase 
per cent. in the population during the interval. 
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12. Two trains leaving London at 9.45 and 10 a.m. reach 
Grantham 105 miles distant at 11.47 and 12.2 respectively, each 
running uniformly but losing a minute in starting and a minute 
in stopping. An up-train meets the first express at 10h. 42m. 314s., 
and the second at 10h. 50m. 24s. If it proceeds uniformly, when 
will it reach London ? 


13. A man invests £16,213 partly in shares at 105 bearing a 
dividend (free from income-tax) of 8 per cent., and partly in a 
mortgage at 5 per cent. interest on which he pays income-tax at 
8d. in the pound. His net income from each investment is the 
same. What is his whole income ? 


IV. OXFORD LOCAL EXAMINATIONS, JUNIOR 
CANDIDATES. _Juty 14, 1891. 9 to 11. 


1. (1) Simplify 2?+13+42,3,-35,+1L%. 
(2) Multiply -00125 by 176. 
(3) Divide 2°86 by ‘013. 
2. (1) Reduce to seconds 9 wks. 1 day 7 hrs. 12 min. 35 sec, 
(2) Express 2} guineas as the fraction of £13. 
How much would it cost to fill a trench 18 feet long, 


3. 
15 feet broad, and 12 feet deep, with material at £1. 13s. 4d. 
per cubic yard ? es 

And what would be the weight of the contents at 1 oz. per 
cubic inch? ” 


4, Find by Practice the cost of 3 oz. 17 dwt. 12 gr. at 18s, 6d. 
per ounce. 


5. If 16 horses eat 12 pecks in 10 days, how long will 63 
bushels last 56 horses ? 


6. Find the simple interest on £320, 15s. Od. at 24 per cent. 
per annum for 32 years, 


7. Two partners make a profit of £182; one put £300, the 
other £400, into the business: how should they divide the 
profit ? 


8. Find the square root of 112487236, 


9. What is the income arising from.an investment of £250 
in a 3 per cent. stock at 662? 


10, If oranges are bought at 11 for 10d. and sold at 10 for 
l1d., what is the gain per cent. ? 
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V. OXFORD LOCAL EXAMINATIONS, SENIOR 
CANDIDATES. Juty 14, 1891. 9 to 11. 


eo) Geapiity. ots 1 
BEL+5R  16R4+88° 


(2) Multiply -076923 by 169. 
2, Find the 1. 0. m. of 64, 72, 80, 84, 96. 


-3. Find by Practice the value of 3 tons 3 cwt. 3 qrs. 14 lbs. 
of coal at £1. 3s. 4d. per ton. 


4, Divide £847. 19s. 3d. among 4 people in the ratio of 
2> by dF. 

5. Find the compound interest on £50,000 in three years at 
2? per cent. per annum. 


6. Find the cube root of 17053975224. 
6*, Find the square root of 22581504, 


7. A merchant buys two kinds of wine, the price of one 
being 5 per cent. cheaper than that of the other ; by selling 
. the dearer wine at 39s. per dozen he makes a profit of 17 per 
cent. ; at what price per dozen must he sell the other so ag to 
make on it a profit of 20 per cent. ? 


7, A merchant buys 54 dozen of wine for £97. 4s.; at 
what price per bottle must he sell it so as to gain 53 per 
cent. ? 


8. A person in Paris owes another in Vienna 6670 Austrian 
florins ; instead of paying direct, he pays through a broker in 
London, and thereby gains in English money at current rates 
£1. 58. 93-d.; the exchange between London and Paris being 
25 frances for £1 and between London and Vienna 11°60 florins 
for £1, find the rate of exchange between Paris and Vienna. 


8*. A person buys £500 Stock at 66, and afterwards £500 
of the same Stock at 69; he sells out the whole when the price 
has risen to 89; find the increase in his capital. 


9. Within a rectatigular court of length 200 feet a gravelled 
path 10 feet wide is laid down along the four sides, the cost 
of the gravel being 3d. per square foot; if the path had been 
twice as wide, the gravel would have cost £81 more: find the 
breadth of the court, 


S. AR, 19 
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9*, Find, in tons, cwts., &c., the weight of water contained 
in a tank 6 yards long, 2 yards high, and 8 feet broad, the tank 
being full, and the weight of a cubic foot of water being 1000 oz. 


10. One man, three women, and four boys can do a piece of 
work in 96 hours ; two men and eight boys can do it in 80 hours; 
and two men and three women can do it in 120 hours; in how 
many hours can it be done by five men and twelve boys ? 


10*. If 17 men can do a piece of work in 24 days of 10 hours 
each, in how many days of 8 hours can 18 men do the same 
piece ? 


VI. OXFORD AND CAMBRIDGE SCHOOL 
EXAMINATIONS. 


For LowrER CERTIFICATES. 1891. 


1, How many rupees worth 1s. 6$d. each are there in 29748 
guineas ? 

2. Multiply £246. 7s. 10$d. by 42, and 2cwt. 3 qrs. 6lbs. by 
3°75. ~ 

3. Find the 1.c.m. of 777, 4829, and 819, and explain shortly . 
the reason of the method you employ. 

4. Simplify 

(i) 10$+67+4+9,% — 233; 
(ii) 33 +23 +23 
} of }} of 34° 

5. Express 3} as a decimal fraction; and find the value 
of 16 of £3. 4s. 10$d. | 

6. Find by Practice the cost of 1020 things at £5. 3s. 74d. 
each, 

7. Find the simple interest on £976. 10s. for a year and 
four months at 2? per cent. per annum. 

8. Fifteen hundred men in a fortress have provisions for 
48 days, but five hundred men join them: how long will the 
provisions now last? 

9. A tradesman who is selling off makes a reduction of 10 


per cent. from the marked price: at what price should he mark 
goods for which he wishes to receive 15s. 9d. ? 
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10. A watch which gains uniformly is 150 seconds slow on 
Sunday at noon: on the following Friday at 12 minutes past 
7 a.m, it is 210 seconds fast; when was it right? 


11. What will it cost to cover with zinc the sides and 
bottom of a cistern whose length, breadth, and depth are re- 
spectively 7 ft. 10 in., 5 ft. 4in., and 1 ft. 9 in, at 6%. 9d. per 
square yard ? | 


VII. OXFORD AND CAMBRIDGE SCHOOL EXAMI- 
NATIONS. For Hicuer Certiricates. 1891. 


1. A train 160 ft. long is travelling at the rate of 25 miles an 
hour. Find (1) how long it will be in passing completely over a 
bridge 240 yds. long; (2) how long it will be in passing com- 
pletely a train 170 ft. long travelling in the opposite direction at 
the rate of 20 miles an hour. 


2. Add together 23, 314, 48, 25 and divide the result by the 
difference between 3,% and 2-5.. 


3. Find the value of ? of 3 miles—.8- of a furlong + 24 of a 
pole + 2,2, yds, 

4, Find the first 5 decimal places in the quotient of 
3°065 + 0291. 


5. Express an ounce Avoirdupois as a decimal of an ounce 
Troy, having given that a pound Avoirdupois contains 7000 grains 
Troy. 

6. Find the present value of £1616. 2s. 8d. due 3 years 9 
months hence, reckoning 4 per cent. per annum simple interest. 


7. If 8 per cent. is gained by selling a piece of ground for 
£773. 11s., what would have been the gain per cent., and what 
would have been the actual amount gained, if it had been sold for 
£787. 17s, 6d. % 


8. Three men together fill a pit in an hour and a half, 
throwing in respectively 8, 10, and 12 equal shovelfuls of earth 
per minute. In what time could each man have filled up the pit 
by himself? 


9. The external length, breadth, and thickness of a closed 
box are 4ft., 2ft. and 16 inches respectively, and the wood of 
which it is made is an inch thick. Find (1) the number of cubic 
inches of wood in the box; and (2) the cost of lining it with 
metal at 44d. per square foot, 


19——2 
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10. The rent of a house is £200 per annum, due by half- 
yearly payments on Jan. Ist and July 1st, and no payment has 
been made since the beginning of last year. What sum will be 
due at the beginning of next year, interest being added to arrears, 
at the ices of each half year, at the rate of 5 per cent. per 
annum 


11. A man sells out 2? per cent. consols at 96}, and by 
investing the proceeds in shares which pay an annual dividend 
of £4 per share, raises his income 5 per cent. What was the 

price of each share ? 


12. Find (correct to the tenth of an ounce) the weight of a 
hollow ball of copper 3-9 ft. in diameter and 14 in. thick, assuming 
that the volume of a sphere equals the cube of the diameter mul- 
tiplied by #4, and that a ton of copper contains 3 cubic feet and 
1693°7821 cubic inches. 

A. Find by Practice the rent of 113 acres, 3 roods, 35 perches 
at £1. 16s. 8d. per acre. 


B. Find the compound interest on £1800 in 3 years at 5 
per cent. 

C. A room is 14 ft. long, 13 ft. 6 in. wide, and 7 ft. 8 in. high. 
What will be the cost of covering the walls with paper half a yard 
wide at 13s. 6d. per dozen yards ? 


D. Find the first five decimal places in the square root of 
‘0565. 

E. What sum must be invested in 2? per cent. consols at 
96} in order to derive an income of £100 a year ? 

What will be the reduction in this income when the dividends 
are reduced from 2? to 24 per cent. ? 


F. Three men enter into partnership, putting into the 
business £300, £400 and £500 respectively. How much should 
each receive out of every £100 of profits ? 


VIII. COLLEGE OF PRECEPTORS. 
CERTIFICATE EXAMINATION. THIRD CLass. 1891. 


1. Diver eight hundred and seventy-one millions nine 
hundred and nineteen thousand seven hundred and fifty-two 
by one hundred and seventy-five thousand three hundred and 
sixty-six ; and shew that your answer is the correct one. 
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2. A guardsman, in a march of 4? miles, takes 10032 steps ; 
find the length of his step. 


3. How many times is £237. 6s. 8d. contained in £9256 ? 


4, Reduce 19 ac. 3rd. 36 po. 20 yd. 6ft. to feet: and find 
how many miles, yards, and feet there are in 253617 inches. 


5. A tradesman sold 318 cwt. of sugar for £775. 2s. 6d., and 
realised a profit of £39. 15s. by the sale. What did the sugar cost 
him per cwt. ? 


6. Name the different kinds of Vulgar Fractions with which 
you are acquainted, and give an example of each kind. Reduce 
to their Least Common Denominator 4, 2, ?, 4, and 2. 


7. Find the values of— 
() L+R+E+ E+ is 
Gi) 7-5 of 1; 
Gi) G+2)x@-H+6-D; 
+ Ra 
8. What must be given for 2874 sacks of potatoes at 8s. 43d. 
the sack? 


9. When 54 yds. 2ft. 6in. of carpet exactly cover a floor 
which is 23 ft. 6in. long and 15 ft. 9in. broad, what must be 
the width of the carpet? 


10. Two watches are together at 10 o’clock this morning 
(June 17th), one loses 84 seconds, and the other gains 9, in 
24 hours. When will one be half-an-hour before the other, and 
what time will each then shew? 


IX. COLLEGE OF PRECEPTORS. 
CERTIFICATE EXAMINATION. SECOND CLASS. 1891. 


1. Repuce 3 tons 11 cwt. 15 lbs. to oz. In 4578038 inches, 
how many miles, &c. are there? . 


2. Find, by two different methods, the cost of labour for 
335 working days, at the rate of £2. 2s. 6d. per week of 6 days. 


3. If 72 horses consume 16 quarters of corn in 12 days, how 
many will 24 quarters feed for 16 days ? 
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4, Add together the fractions 4, 3, ;3,, and sk%; and reduce 
(17 of 45°) x (+ of #) x (+44) to a simple fraction in its lowest 
terms. 


5. Multiply ‘056277 by 5-07; and divide 3728 by -0283 
correct to three places of decimals. 


Obtain the recurring decimals corresponding to the fractions 
4, 4, b ah, and qs, respectively. 


6. Subtract 046 of 2cwt. 1 qr. from 1°3 of 9Ibs., and give 
the answer as a decimal of 5 ounces. 


7. In what time will £827. 10s. amount to £1072. 13s. 74d., 
when put out at Simple Interest at the rate of 34 per cent. ? 


8. A, B, and C are partners. The sums deposited by A 
and B amount together to £900; and those by B and C amount 
together to £1600. If the entire capital is £2200, what is the 
Interest each one is entitled to at 4 per cent.? 


9. A square plot of ground contains 6773948416 square 
inches. What is the length of each side in yards ? 


10. Ifa French are is a square with a base of 10 metres, 
and a metre is taken as equal to 39°36 English inches, shew that 
there are 40$ French ares in an English acre, within a small 
fraction of an are, or within a very few square feet. 


X. COLLEGE OF PRECEPTORS. CrErrTIFIcatTE 
EXAMINATION. rst Class. JUNE 17, 1891. 


1. Taking.the prices per quarter of wheat for the 5 years 
commencing 1837 to be £2. 15s. 10d., £3. 4s. 6d., £3. 10s. 8d., 
£3. 6s. 4d., and £3. 4s. 4d.; also for the 5 years ending 1889 
to be £1. 12s. 10d., £1. 11s, £1. 12s. 6d., £1. 11s. 10d., and 
£1. 9s. 9d., determine how much less the average price per 
quarter for the latter 5 years is than half the average price per 
quarter for the former 5 years. 


2. Divide the sum of ;& and 3394 by their difference, and 
express one-millionth part of the quotient as a decimal. 


A and B respectively received ;°, and ;4, of a certain sum of 
money, and C' the remainder. A received £107. 14s. 9d.; (i) what 
sum did B get, and (ii) what fractional part was A’s share of C’s 
share ? 
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3. Obtain 37 times the sum of -416, -2234, and -0045; also 
find (to the nearest pound) the cost of 5122°7 kilogrammes at 
3°43 francs per kilogramme, reckoning 25°42 francs to the pound. 


4. A square field contains 57 acres 2 roods 16 poles; what is 
(i) its perimeter, and (ii) the rent at 25s. per acre ? 


5. In what time at 44 per cent. per annum simple interest 
will £583. 18s. 4d. amount to £656. 18s. 14d. ? 


6. If 30 men, working 8 hours per day at a uniform rate, 
earn £72 in 9 days, how much will 63 men earn, who work for 
13 hours per day, at 2 of the same uniform rate, in 10 days, the 
wages being proportional to the amount of work done. 


7. What weight of tea worth 3s. 6d. per lb. should be mixed 
with 60 lbs. of tea worth 2s. 3d. per lb., so that, when the mixture 
is sold at 2s. 9d. per lb., there may be (i) neither gain nor loss, 
(ii) a gain of 10 per cent. ? 


8. The present worth of a certain sum due in 3 years at 5 
per cent. per annum compound interest is £966. 13s. 4d. What 
is the discount ? 


The interest on a certain sum for 10 years is greater than the 
discount on the same sum due in 10 years, by one quarter of the 
discount. Find the rate per cent. per annum, simple interest, 
which is the same in both cases. 


9. Find the quarterly income (to the nearest penny) derived 
from £3,500 2? per cent. Consols, after a deduction of income tax 
at the rate of 4d. in the pound. 


A person bought Consols at 94 and sold the same at 953 
thereby gaining £55. What cash did he receive for the Stock, 
reckoning 2 per cent. brokerage on each transaction ? 


10. A train passed through a station with a velocity which 
continued uniform until it passed a station 40 miles away, and at 
the latter station was 2 minutes late. Had the velocity been 50 
miles per hour, it would have been 10 minutes late. At what 
rate did the train travel ? 


11. On one day as many hundreds of oranges could be 
bought for half a sovereign as dozens could be bought for a shilling 
on the previous day. A woman bought 75 on each day, and paid 
altogether for them 5s. 6d. How many oranges could be bought 
for sixpence on the first day ? 
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XI. CAMBRIDGE PREVIOUS EXAMINATION. — 
JUNE 12, 1891. - 9—114. 


1. Muttrpiy two millions seven thousand and sixty-two by 
two hundred and seven thousand one hundred and sixty-two and 
divide the result by two thousand and thirty-one. 


2. Find the greatest common measure and the least common 
multiple of 255, 289, 340. 


Et i aoe F 
3. Simplify ee 23 


Be 924.1° 
5 5S 

4. Divide 137852 by 28°6. Express 543 and ‘345 as vulgar 
fractions reduced to their lowest terms and their difference as a 
circulating decimal. 


5. The area of a square field is 25 acres 2 roods 16 poles, find 
the length of its side in yards. 

6. Find the cost of 71 cwt. 2 qrs. 14 lbs. at £2. 1ls. 6d, 
per cwt. 

7. If forty-two men working eight hours a day do a piece of 
work in six days, how many men working nine hours a day 
would be required in order to do it in seven days ? 


8. A can run 100 yards in 10} secs., and B in 102 sees. ; 
what handicap must be given to B in order to make the race a 
dead heat ? 

9. Find the true discount on a bill for £360. 16s. 10d. paid 
73 days before due, the rate of interest being 34 per cent. per 
annum. 

10. A man sells 120 articles for the cost price of 130, find his 
rate per cent. of profit. 

11. A man invests £7000, part in 3 per cent. stock at 97 and 
the remainder in 4 per cent. stock at 104. Find how much he 
must invest in each in order that he may have equal returns 
from the two sources. 


XII. UNIVERSITY OF CAMBRIDGE EXAMINATION 
FOR COMMERCIAL CERTIFICATES. 
Dec. 17, 1889. 9 to 11. 


1. Multiply 3415°6782998456 by 42176°37124 so as to obtain 
the product correct within 100. 
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2 pee <B ats 
2. Add together 2 of $, $++';, and 3m 
3. Find the number of inches in 3 miles 2 fur. 4 po. 5 yds. 
2 ft. 5 in., and reduce 345241 sq. ft. to acres, roods, poles, &c. 


4. Find the total cost of 320 tons 16 cwt. 32 lbs.. at 
£3. 17s. 101d. per cwt., and 27 tons 2 cwt. 15 lbs. at 3s. 103d. 
per lb. 


5. Find, correct within a penny, the compound interest on 
£1 in 20 years at 5 per cent. per annum. 


6. Give the relative values of a shilling (English), a franc 
(French), and a mark (German); and the relative magnitudes of 
a yard (English), and a metre (French). 


7. What is a Bill of Exchange ? 


If the cheque exchange in London on Paris is 25°30 and the 
rate of discount for 3 monthyg’ bills in London is at 5 per cent. per 
annum, what debt in Paris can be discharged by a person in 
London who holds a three months’ bill on London for £1000? 


8. A man calls in a sum of £10,000 lent on mortgage at 
4 per cent. and invests the money in £3000 L. and N. W. Ry. 
4 per cent. deb. stock at 133 (including brokerage) and £3000 
G. W. Ry. 5 per cent. stock at 167 (including brokerage). The 
balance of the £10,000 is placed on deposit at 23 per cent. What 
is the change in the income derived from the £10,000? 


9. A wine merchant buys 10,000 litres of wine at 2 francs a 
litre, and immediately sells it for cash at 2s. 6d. a quart. Find 
the amount of his gross profit assuming that 8 litres are equal to 
7 quarts and that a franc is equal to 93d. 


Again, supposing that he works with borrowed capital for 
which he pays 5 per cent. per annum interest, that his working 
expenses are at the rate of 10 per cent, upon the price he 
pays for the wine, and that he gives a year’s credit and makes 
bad debts to the extent of 10 per cent., find the amount of net 
profit at the end of the year. 


10. A discount house takes money on deposit and uses the 
money in discounting bills. It pays 4 per cent. per annum 
interest on the deposits and makes 4} upon them. If the 
deposits average £10,000,000, what annual profit is made? 


3y how much would this profit be increased if the interest on 
the deposits were paid after deduction of income tax upon this 
interest at the rate of 6d. in the £1? 
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11. The following entries occur in a metal merchant’s register. 
of transactions : 
1889 


Jan. 1. Sold R. Sachs 20 tons copper at £50 payable in 3 
months and took his bill in payment. 


Discounted R. Sachs’ bill at 5 per cent. per annum. 


Jan. 5. Bought 1000 tons pig iron at 60s. payable in 3 months 
and gave bill in payment. 


Give the usual Ledger entries which should be made on 
account of these transactions, 


XIII. OXFORD AND CAMBRIDGE SCHOOL EXAMI- 
NATIONS. For Commerctan CERTIFICATES. 


1. See separate paper. [Addition.] 


2. Find the value of 6:14 of £142 of 10s.+6°8 of 6d. and 
reduce the result to the decimal of £10, 13s. 4d. correct to 6 
decimal places. 


3. If a ewt. of lead cost £1. 9s. 2d., find by Practice the 
cost of 15 tons 17 cwt. 2 qrs. 10 lbs. 


4. Find the rent of a farm of 899 acres 2 roods 30 poles at 
£1. 16s. 4d. an acre. 
(2¢-+4) of 26 | 
1} of (3424) 3 
1494 1 7 
(ii) B3+85 . 3t of 95 


1 7 * ois 2° 
67, — 3% 343 of 42 


5. Simplify (i) 


6. Divide -00742 by 2°56; and express as a vulgar fraction 
eel obey 
‘24 — (‘007 of 20)° 
7. A man allows his agent 5 per cent. on his gross income of 
£16292. 10s. for collecting it. He spends one-seventh of what 
he has then left in insuring his life; and this portion is exempt 


from income tax. The income tax being 8d. in the £ find its 
amount. 


8. Find the expense of paving a pathway 6 feet wide round 
and immediately outside a tennis court 21 yards long and 10 yards 
broad at 94d. per square yard. 
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9, By selling goods for £240 a tradesman gains 25 per cent. ; 
how much would he have gained per cent. by selling them for 
£204? 


10. A man invests £1980 in the 34 per cents. at 99 and 
£3220 in the 42 per cents. at 105; find the average rate of 
interest on his whole investment. 


11. Find the banker’s discount on a bill for £2240 drawn 
June 8 at 3 months, discounted June 30 at 4 per cent. 


12. At what rate per cent. will £150 amount to £164. 1s. 3d. 
in 23 years, simple interest; and what would be the amount at 
compound interest for the same time at the same rate paid 
yearly ? 


13. Give as nearly as possible the present English value of 
the following foreign monies and measures, and say in what 
country or countries they are used : 


(a) Franc, Rupee, Thaler, Centesimo, Mexican Dollar. 
(b) Pood, Kilometre, Maund, Quintal. 


14. Explain the following quotations of Exchange : 


‘India demand rates were cabled 1s. 63 for Bombay and 
1s. 6,9; for Calcutta.’ 

‘Berlin : foreign Bills weaker, both long and short on London 
being half a pfennig lower.’ 

‘Hamburg : 3 mos. 20°54 to 20°58,’ 

S. Petersburg: ditto 27? to 27%. 

New York: 60 days. 483 to 483. 


15. James Wilson and Thomas Jackson enter into partner- 
ship on Ist January 1890, to trade as Wilson, Jackson & Co. 
with a capital of £8000. Wilson contributing £6000, and his 
partner the remainder. Interest on capital is to be reckoned 
at 5 °/, per annum, and the former is to take grds of profits or 
losses, the latter 4. At the close of the year the balance sheet 
shews a profit of £1125. 15s. 0d. Render the account of each 
partner with the firm, not reckoning Interest on the amount 
drawn out for personal expenses which have been £480 by 
Mr Wilson and £330 by Mr Jackson. 
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XIV. COLLEGE OF PRECEPTORS. MERCANTILE 
EXAMINATION. Junx 15,1891. 11.30 to 1.30. 


1. Find the Simple Interest on £425 for 1 year 233 days, at 
33 per cent. per annum. 


2. By the shortest method multiply 83210753 by 58621537, 
and divide -03784563 by 2°498637, in both cases correct to 7 
decimal places. 


3. A sold goods to B at a profit of 5 per cent. B became 
bankrupt, and paid’13s. 7d. in the £. What was A’s loss per 
cent, ? 


4, Exchange 15,000 kroner into sterling, at 18°19 kroner, and 
£576. 18s. 3d. into florins at 12 fl. 74 cents, 


5. <A tradesman buys articles at £4. 7s. 6d. per gross. He 
reckons that he will sell 75 per cent. of the articles at a certain 
price per article, and the remainder at half that price. What 
must that price be if he wishes to gain 20 per cent. ? 


6. A bill for £15,000 at 3 months was discounted at 4) per 
cent., and the proceeds invested in 27 per cent. Consols at 95, 
brokerage being } per cent., and income tax 5d. in the £; deter- 
mine the net quarterly income. 


7. For an annuity at the rate of thirty shillings per week, 
payable half-yearly, £621. 15s. was paid. The first payment was 
made 6 months after the annuity was bought, and just after the 
seventh payment the annuitant died. Assuming that the In- 
surance Company could invest at 4 per cent. per annum, payable 
half-yearly, determine the profit on the transaction. 


8. What rate of exchange is established between London and 
Paris by bills upon Amsterdam bought in London at 12 2}, the 
proceeds being forwarded from Amsterdam to Paris in direct bills 
at 48 florins per 100 franes ? 


9. If a merchant has to remit upon Paris at 25°63, and to 
draw upon Lisbon at 56, at what rate may he draw upon Lisbon 
if the Paris rate falls to 25°52 2 


ANSWERS TO THE EXAMPLES. 


I. A. Paces 8—9, 


1. 5 units, 5 tens, 5 hundreds, 5 tens-of-thousands, 5 hundreds-of- 
thousands. 
2. Ttens, 7 thousands, 7 hundreds-of-thousands, 7 tens-of-millions, 


_ 7 tens-of-thousands-of-millions, 


8. 3,1, 4, 0. 4, 2, 6,0, 5. 

5. Two tens five units, three hundreds five tens six units, four 
thousands two hundreds three tens six units, five tens-of-thousands 
three thousands four hundreds six tens one unit, six hundreds-of- 
thousands one ten-thousand three thousands four hundreds two tens 
five units. 

6, Three hundreds four units, two thousands one hundred six 
units, three hundreds-of-thousands seven thousands five hundreds nine 
units, four thousands-of-millions three tens-of-millions five hundreds- 
of-thousands seyen thousands nine tens. 

7. Twenty-seven, three hundred and forty-nine, five hundred 
and sixty, three hundred and six, one thousand two hundred and 
four, five thousand and twenty. 

8, Two thousand and nine, six thousand and fifty, twelve thou- 
sand three hundred and forty-five, ten thousand three hundred and 
five, forty thousand and fifty, one hundred and twenty thousand four 
hundred and sixty. 

9, Five hundred and eighteen thousand six hundred and eighteen, 
six hundred and two thousand and ten, one hundred thousand and 
ten, five hundred and four thousand and seventy-five, four hundred 
and twenty thousand and forty, one hundred and seven thousand 
and five, 
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10. One hundred and eleven million one hundred and eleven 
thousand one hundred and eleven, one million two hundred and 
three thousand four hundred and five, two million three hundred 
and fourteen thousand one hundred, five million forty thousand 
three hundred and fourteen, twenty million fifty thousand and sixty, 
thirty million three hundred thousand and seventy-four. 

11, Three million twelve thousand and four, one hundred and 
ten million one hundred and ten thousand one hundred and ten, 
two hundred and one million two hundred and one thousand two 
hundred and one, one billion forty million three hundred and five 
thousand one hundred and one, six hundred and four billion one 
hundred and two thousand million three hundred thousand and four. 

12. 58, 85, 211, 3012, 6040, 9300. 

13. 1014, 7036, 12200, 14016, 60071, 85106, 

14, 100404, 305305, 620007, 6006060, 5300000, 7011014. 

15. 20020000, 17050019, 104602011, 6307002056, 520314105218. 

16. 115000240005, 600000300000, 84000000502, 2000006000045, 
9050000200500. — 

17. 1111, 1460, 1201600, 6001216, 11011000001111. 

18. (1) 99, 10; (2) 999, 100; (3) 999999, 100000. 


I. B, Pace 10. 


1, 1, 0, IL, IV,-¥, Vip Vil, VI, IX, X,-X1, Si eee 
XV, XVI, XVI, XVIU, XIX, XxX. 

9. XX, XXK; XL, L, Dep LXX, LXXX, KO; Gee 
DCCC, CM. 

3, XXXIX, XLIX, LIX, LXIX, LXXIX, LXXXIX, XCIX, XOVI, 
CCCOXLIV, MCCXCIV, MDCCOCLXXXIX. 

4, 58, 39, 44, 94, 99, 199, 2799. 


Il. B. Paass 14—16. 


1, 10039. 9. 21230. 3, 16963. 4, 4037. 

5, 34, 65, 671. 6, 123068. 7, 737246. 8, 1303198. 
9, 214266. 10, 2437226. 1], 2994527. 19, 23263. 
13, 1552544. 14, 1896230. 15, 67628, 16, 79380374. 
17, 1000031276173. 18, 7957187. 19, 11860577. 
90, 2950812. 
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1849, 2185, 3087. 


II. D. Pages 20—21. 


267, 158, 86, 195, 1527, 21808. 


11755. 7. (1) 96, (2) 57, (3) 109, (4) 431, (5) 3302, (6) 1389. 
76408, 9, 421406. 10. 36. 11; 44. 
94513. 13, 452. 14, 406. 15, 1828. 
1863. 17. 1438. 18, 1878. 19, 758. 

II. E. Paces 27—29. 
att. 9. 325. S277; 4, 1576. 
2688. 6. 5454. 7, 11913. 8, 40896. 
6567. 10. 999999. Pie sot ii itii; 12. 500. 
810. 14, 2520. 15, 15900. 16. 31620. 
71520. 18. 87500. 19, 233400. 20. 215100. 
86680000. 22. 46320000. 23, 49400000. 24, 4107000000. 
625. 96. 1053. 27. 7663. 98. 2128. 
6873. 80. 3822. 31. 5875. 32. 24960. 
66284, 34, 222299999. OD, TT hUlaas 
85731, 37. 210146. 88. 233814. 39, 1971918. 
1783592. 4], 2499279. 49, 6517140. 43, 11992068. 
15643010. 45, 7053760. 46, 11635329. 47, 16965032. 
294596405. 49, 722646078. 50. 28207026232, 
22207400281, 52. 620411030888. 53, 80779853376. 
1247048602525, 55. 35520007008168. 
645450239625516. 57, 202851555856040. 
2500. 59, 17500. 60. 100000. 61. 6300. 
50000. 63. 5247000. 64, 10000000. 65, 733248000. 
347652000, 67, 3240. 68, 5814, 
181440, 70. 240240. - 71. 333333333, 
999999. 73, 28900. 74, 48400. 75. 129600. 
184900. 77, 15625. 78, 288369. 79, 21996100. 
4186090000. 81. 306075025, 82, 1502647696. 
46539001441, 84, 967191604681. 85, 512000. 
4096000. 87. 512000000. 88. 4096000000. 
76765625, 90, 4157747712. 91, 43132764843, 
4682608217000. 93, 740. 94, 1158080. 
85008, 96, 251520. 97, 31536000. 
41464280. 99. 14592. 100, 419328. 


4, 
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2. 6318, 981765, 11101. 
186881. 


5, 481. 


20—2 
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ieee.) PAGEK<Sa, 


14. 9 Ae et EB 4. 21, 5. 25. 
Sk, yee 8, 31. 9.. 135. 10, 43. 
64, 12. 8161. 18, 6699. 14, 6066. 15, 7038. 
9079. 17. 10607. 18, 10909. 19. 12098. 
10890. 21. 31470. 92. 104. 23. 109. 

509. 95. 321. 26. 203. 37. 609. 
1414. 29. 3005. 380. 6008. 31. 60606. 
6234. 83. 594712, rem. 1050. 34, 3009. 
6304, rem. 9786. 386. 40809. 37, 1563. 
70824. 39. 32409. 40. 470596. 41, 437962. 
24681024. 43. 881, rem. 55. 44, 1177, rem. 270. 
2325, rem. 999. 46. 2807, rem. 558. 47, 914, rem. 3312. 
1858. 49. 107. 50. 157. 


Tl, H. Pace 34. 


28; Oy 2s 3, 15. 4. 39s RABY, 
102. 7, 1443: 8. 1067. 9, 396. 
568, rem. 6. ll. 688. 12. 2969. 13. 8017, rem, 3. 
49441, rem.2. 15, 102938, rem. 3. 16, 350719, rem. 2. 
17636, rem. 4. 18, 109739, rem.3. 19, 51250336. 
114568313. 

Ii, I, Pace 37. 


22. ye oS. 20. 4, 139. 5, 245. 
375. 7, 30602. 8. 729405. 9, 123516. 
80712645. 11. 7039, rem. 39. 12, 205606, rem. 33. 


58525, rem. 35. 14, 127390, rem. 63. 15, 224466, rem. 88. 
935278, rem. 93. 17, 1608, rem. 3; 1072, rem. 3; 804, rem. 3. 
1078, rem. 14; 539, rem. 14; 359, rem. 34. 

6172, rem. 16; 4115, rem. 6; 3086, rem. 16. 

7946, rem. 17; 3178, rem. 37; 2270, rem. 37. 

72, rem. 7; 43, rem. 17. 22. 560, rem. 19; 210, rem. 19, 
448, rem, 23; 299, rem. 3. 24, 439, rem. 35; 244, rem. 25. 
435, rem. 443. 26. 1017, rem. 515. 27. 1007, rem. 1381, 


5101, rem. 125. 29, 1864050. 30, 104050. 
1584750. 32. 484250. 33. 7882776. 
1895103. 35. 29016850. 36. 7918162448. 
1213107. 38, 155399517. 39, 14158435272. 
11541149100. 41, 1189024668. 42, 57258512010, 


1 
2. 
D. 
7. 


10. 
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39. 


Three millions fifteen thousand six hundred and two. 11500214. 
111111, eee 4. 10000000, 39504000. 

4 times, 121. 6. 1879, MCCCCXLIX. 

94587. 8... 33. 9. 5332114, 284342058. 
263, rem. 3. 11. One million six hundred and thirty-two 


thousand and fifty-seven ; three billions four thousand one hundred 
and sixty-seven millions two hundred and one thousand five hundred. 


12. 


794. 13, 84173434504. 14. 788. 15, 902, rem. 8, 


992138. 17. 1609. 18. 708. 19, 540000. 
3145, 21. 600. 92. 181241. 93, 900. 
23, rem.13. 25, 46. 96. 1894, MMDCOCLXXV. 
62, 98. 957. 30. 487. 


One hundred and ninety-four million nine hundred and ninety- 


three thousand three hundred and thirty-five. 


32. 


23715. 33. 6069. 34. Two billion one hundred 


and ninety-nine thousand and twenty-three million two hundred and 
fifty-five thousand five hundred and fifty-two; one hundred and 


twenty-eight. 35. 268. 
36. XXIX, XLVII, CLVIII, DCLXXIX, MCCCCLXIV, 
XCCCLXXXV. 37. 192, 2895. 38. 11658794. 39, 333. 
40. 105214 and 210428. 

III. A, Pages 44—45. 
eeeeere ols 9. Bl ae AaB 89. G,° 44. 
Spee, 46." 9, 28) 36988. ]],. 23. 19. 49. 
eee ee 9, 15, 98. 16-98.7- 17, 118.. 18,131) 
foresee, 20, 138. 21. 50. °99>°76..° 93. 118. 24, -92. 
95, 154. 96. 139. 27. 174. 98, 192. 
29. 774. 30. 1353. 31, 1856. 82. 1655. 
33, 2350. 34, 2145. 35. 3057. 36. 6215. 
37, 7906. 38, 14375. 39, 37822. 40. 52319. 
4], 1073. 49, 5118. 43, 4628. 44, 7575. 
45, 17087. 46, 26730. 47, 110965. 48, 209263. 
49, 153213, 50. 367920. 51, 23280. 52. 226920. 

Itt, B, Pace 45, 

1, 34d., 33d., 43d., 53d., 62d., 8d. 
2. 94d., 93d., 103d., 1s. 04d., 1s. 14d., 1s. 33d. 
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Is, 5d., 1s. 11d., 2s. 5d: 28. Pid... os. Bd:, 3s-Fd. 

4s. 9d., 5s. 5d., 5s. 10d., 6s. 7d., 6s. 10d., 7s. dd. 

7s. 9d., 8s. 3d., 8s. 9d.,. 10s. 7d., 11s. 3d., 12s. 5d. 
£1.'15s., £2. 7s., £2. 148., £2.195., £3: 7s., £3. 138, 
£3. 19s., £4. 28., £4. 8s., £4.13s., £5. 5s., £6. 

a0, 1038., £7. 98., 27. Lids, eee GeO Ge,, sae, Lee 


38s. O3d. 10, 11s. 114d. ll. £1. Os. 10d. 

£1041. 13s. 4d. 13. £4. 3s. 4d. 14, £20. 16s. 8d. 

£17. 4s. Odd. 16. £114. 1s. 3d. 17, . £l4ie de; 

£45. 17s. 6d. 19. £196. 12s. 6d. 20- £884 Vie 
III. CO, Paces 46—47. 

ls. 83d. 2. 2s. 43d, 3. 2s. 28d. 4. 28. Bd. 

£1; 93. 1d. 6, £1. 16%. 9d.> "9, 22, 0s..8d.. ‘8 ae 

£22. 4s. 9d. 10, £67. 5s. 10d. ll, £85. 198: 8d: 

£47. 6s. Od. 138. £62. 18s. Od. 14, £43. 5s. 104d. 

£112. 15s. 103d. 16, £189. 10s. 10d. 17. £33. Gea. 

£3076. 5s. 24d. 19. £3092, 14s. 44d. 20, £5704. 5s. 93d. 

£1944, 3s. 44d. 22. £606. 17s..54d. 93. £1901. 6s. 94d. 

£3094. 6s. 74d. 25. £7085. 5s. 33d. 26, £6122. 13s. 49d. 

Ill, .D.~ Paes 49. 

£41. 2s. 5d. D. sor se ie, 3. £3. 5s. 84d. 

£13. 2s. 83d. 5, £19. 8s. 34d. 6. £31. 10s. 84d. 

£3. 12s. 44d. 8, £69. 13s. 103d. 9, £199. 11s. 92d. 


£62. 16s. 93d. 11, £3454. 12s. 84d. 19, £8254. 7s. 74d. 
£2. 7s. 2d. 14, £47. 16s. 113d. 15, £49. 3s. 73d. 
£36. 17s. 2d. 17. £30. 14s. 10d. 18, 27. 183. 
1s. 20. 3s. 9d. 21. £3. 13s. 84d. 
£45. 19s. 139d. 23, £265. 2s. 11d. 

III, E. Paaers 50—51. 
9s. 4d. 9 ‘Si asoe 3. £2. 5s. 4d: 
il. 8s. 4d. 5, £21. 14s. 6, £39. 2s. 10d. 
£113. 5s. 8. £147. 17s. 6d. 9, £95. 12s, 2d, 
£8. 14s. 2d. ll, £20. 6s. 74d. 12. £67. 19s, 2d. 
£152. 15s, 6d. 14, £223. 19s. 114d. 


£113, 18s. 74d., £189. 
Bs, 43d. 17. 


17s, 8$d., £265. 16s. 94d., £417. 14s. 114d, 
14s. 93d. 18, £4. 2s. 6d. 
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£17..16s, 93d. 90, £58. 18s. 64d. 21. £71. 10s. 92d. 
£32. Lis. 8d. 23., £37. 38. 9d. 94. £114. Os. 3d. 
£185. 17s. 26. £703. 5s. 33d. OF 6: aoe, ASSH 2d. 
£684. 14s. Tid. Q9, £1195.13s. 4d. 30. £597. 14s. 2d. 
£1773. 12s. 11d. 89: -£2573. 10s. 10d. 33, £2384. 3s..4d. 
£1867. 14s. 2d. 35, £7771. 17s. 6d. 

tit? oP. Paar 62. 
£5, 8s. 9d. rd 10..68. Td, 3. £19. 3s. 74d. 
£37. Os. 24d. 5. £82. 2s. 6d. 6, £158. 5s. 3d. 
£519. Os. 8d. 8, £452. 8s. 9d. 9, £1388. 10s. 5d. 
£2676. 15s. 11d. J], £332. 3s. 53d. 12. £458. 6s. 74d. 
£6476. 188. 74d. 14, £13723. 6s. 104d. 15, £1517. 5s. 14d. 
£943. 14s. 74d. 17. £17375. 17s. 24d. 18, £31300.19s. 44d. 
£3701. 16s. 74d. 20, £3121. 15s. 74d. Q1, £3640. 14s. 72d. 
£4469. 7s. 18d. 23, £33516. 5s. 24d. 24, £60398. 7s. 9d. 
£10769. 4s. 5d. 96, £16109. 4s. 62d. 27, £65476. 13s. 1d. 
£50611. 7s. 14d. 

ii. G, Pace 53. 
10d. ae Ti So. 3s. 4d. 4, 43. 2d. Hoe 15s, 10d. 
£1, 14s. 2d. 7, 6s. 63d. “8, 12s. 52d. 9, 14s. 02d. 
£7. 18s. 24d. ll. £6. 7s. 33d. 12. £16. 3s. 44d. 
£15. 15s. 64d. 14, £8. 16s. 94d. 15. £149. 17s. 10d. 
£16. 16s. 72d. 17. £18. 5s. 93d. 18, £215. 17s. 44d. 
£147, 12s. 44d. 90. £35. 18s. 93d. 91. £5. 16s. 74d. 
£15.19s.104d. 93, £13.16s. 103d. 24, £4. 0s. 53d. 
£16. 17s, 74d. 96. .£5. 9s. 104d. 97, £26. 18s. 44d. 
£432. 68. 24d. 99, £16716. 12s. 77d. 30, £1100. 11s. 93d. 
£13. 148. 24d. 32. £16. 17s. 42d. 33, £172. 1s. 04d. 
£1. 6s. 74d. 

Ill. H. Paces 54—55. 

12, pega |i 3. 11. 4, te 5. 25. 
40, | Me AP 8, 357. 9, 125.0 Fires 
98. 12. 60. 13, 84. 14, 356. 15. 565. 
156. 17, 49, rem. ls. 18, 1752, rem, £1. 7s. 114d. 
36, 90. 322. 91,. 111, rem. 44d. 7D, 44. 
607. 94, 19. 25. 29. 
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Ill, I. Pace 56. 


2334, 2. 8108. 3. 22330; 4, 48524. 
503. 6. 643. 7. 3970. 8, 4386. 
71. 10. 47. 1].> -047; 12 28385: 
17812. 14, 11466. 15. 38176. 16, 108380. 
636. 18. 1464035. 19, 454807. 20. 210862. 
12782. 22. 803539. 23. 13 cwt. 6 lbs, 

6 tons lewt. 22 lbs. 25. 5 tons 3 ewt. 2 qrs. 5lbs. 


1 ton 11 cwt. 1 qr. 13 lbs. 6 0z. 

1 ton 12 ewt. 1 qr. 1 1b. 4 oz. 

2 cwt. 3 qrs. 12 lbs. 3 oz: 6 drs. 

1a. 3 7135p, 30. 32a.0r.22p. 81, 9a.8r.14p. 


23 a, lr, 5p. - 93, 4 yds. 1ft. 34. Q9yds. 1ft. Gin. 
11 yds. 1ft. 9in. 36, 32 yds. 2ft. 3in. 

2lbs. 1 oz. 17 dwts. 38, 2lbs. 40z. 14 dwts. 

6 oz. 11 dwts. 12 ers. 40. 8oz. 15dwts. 15 ers. 


2lbs. 30z, 18dwts. 15grs. 42, 4l|bs. 3 02. 9 dwts. 13 grs. 
6 lbs. 2 oz. 17 dwts. 9 grs. 44, 9lbs. 4dwts. 40z. 


2 bus. 1 pk. 1 gal. 2 qts. 46. 23 bus, _ 47, 13 bus. 
29 bus. 1 pk. 1 qt. 1 pt. 49, 1sq.yd. 1sq. ft. 22sq. in. 
1 sq. yd. 5sq. ft. 140 sq.in. §], 2sq.yd. 6sq. ft. 108 sq. in, 


S8hrs. 46 min. 12 secs. 53, 2d. 23 hrs. 34min. 32 sees. 
82 d. 15 hrs. 56 min. 9 sees. : 


ITI. J. Paces 57—58. 


172. Lhe 3. 2531. 4, 11828. 
1142784, 6. 1764877. 7. 11272, 8, 1185875. 
17424. 10. 76956. ll. 22171860. 12, 651412. 

3 mi. 7 fur. 28 p. 14, 12mi. 2 fur. 2p. 

8 mi. 7 fur. 21 p. Lyd. 1 ft. 6 in. 

1 mi. 1 fur. 22 p. 4 yds. 17. 6fur. 20 p. 3 yds. 2 ft. 9in. 
2mi.4fur.1p.4yds.lin. 19, 4a.1r. 8p. 

7a. 3x. B6p. 21. 3r. 11p. 28sq. yds. 2sq. ft. 100 sq. in. 


la. lr. 8p. 1sq.yd. 3sq. ft. 19 sq. in. 


III. K. Pace 59. 
£4038. 4s. 2. 7000. 8. 276; 4. 735. 
960, 6, 524. 7. 43]bs. 9 oz. 8, 875 lbs. 
170 lbs, loz. 13 dwts. 8grs. 10, 13 ]bs. ll oz. 14 dwts. 4 ers. 
24 lbs. 12, 3lbs. 8 oz. 
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III, L: Paces 59-—60. 


28 d.8 hrs. 33 min, 9. 20hrs. 50 min. 49 secs. 

36d. 14hrs.8min. 52secs. 4, 18cwt. lqr. 11 lbs. 

22 lbs. 0 oz. 1dr. 6. 26tons 15 cwt. 1 qr. 9 lbs. 

1 qr. 7 lbs. 10 0z. 13 drs. 8, 275tons 2 cwt. 2 qrs. 11 lbs. 
2tons 10 cwt. 2 qrs. 24 lbs. 6072. 10. 31lbs. 0 0z. 16dwts. 
1lb. 50z. 6dwts. 14 grs. 12. 20lbs, 30z. 13 dwts. 20 grs. 
30 yds. 1ft. Jin. © 14, 63 yds. 2 ft. lin. 

105 mi. 26p. 16. 91sq. yds. 6 sq. ft. 36 sq. in. 
221 sq. yds. 1sq. ft. 65sq.in. 18, 258sq. yds. 4 8q. ft. 5 sq.in. 
135 a. 3 r. 37 p. 90; “42h ac5-2.17 p. 

154a.1r. 23 p. 99. 72 gals. 1 qt. 1 pt. 

452 qrs. 1 pk. 94, 278 qrs. 5bus. 1 pk. 1 gal. 


60 mi. 2 fur. 7p. 3yds. 2 ft. 4 in. 
340 a. 2r. 14p. 214 sq. yds. [214 sq. yds. =21 sq. yds. 4 ft. 72in.] 


III. M. Paces 60—6l1. 


6d. 1 hr. 48 min, 9. 15d. 15hrs. 57 min, 58 secs. 
2 ewt. 26 lbs. 4, 9lbs. 1402.10 drs. 

2tons 18cwt.19lbs. 140z. 6, Slbs. 8 oz. 15 dwis. 

12 lbs. 7 oz. 13 dwts. 3 grs. 8. 4 yds. 1 ft. 2 in. 


11 yds. 1 ft. 5in. 10. 10 mi. 5 fur. 206 yds. 

11 sq. yds. 4 sq. ft. 61sq.in. 12. 96s8q. yds. 5 sq. ft. 116 sq. in. 
13 a. 2r. 35 p. 14, 97a. 27. 34p. 

3 gals. 2 qts. 1 pt. 16. 47 qrs. 6 bus. 3 pks. 


10 mi. 3 fur. 26p. 3 yds. 1 ft. 6 in. 

4 mi. 6fur. 27 p. 2yds. 6in. 

12a. 2r. 32 p. 224 sq. yds. [22} sq. yds. = 22 sq. yds. 2 ft. 36 in. ] 
14a. Or. 23 p. 153 sq. yds. [154 sq. yds. =15 sq. yds. 2 ft. 36 in. ] 


III. N. Paazs 61—62. 
25 hrs. 52 min. 45 secs., 36 hrs. 13 min, 51 secs., 46 hrs, 34 min. 


57 secs. 


2. 
3, 27 tons 10 cwt. 1qr. 5 lbs. 9 oz. 4drs., 41 tons 5cwt, 1 qr. 


37 ewt. 2qrs. 141bs., 43 cwt., 48 cwt. 1 qr. 14 lbs, 


22 lbs. 5 oz. 14 drs., 61 tons 18 cwt. Oqr. 19 lbs. 8 oz. 13 drs. 


4, 441bs. 5 oz. 19 dwts. 4 grs., 62 lbs. 30z, 10 dwts. 20 grs., 


106 lbs. 9 oz, 10 dwts. 
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5. 84yds. 8in., 115 yds. 2 ft. 5in., 126 yds. 1 ft. 
6. 42 mi. 3 fur. 195 yds., 67 mi. 7 fur. 180yds., 101 mi. 7 fur. 
160 yds. 3 
7. 95s8q. yds. 1 sq. ft. 24 sq.in., 1748q. yds. 3sq. ft. 92 sq. in. 
8. 136a, 10p., 163a.1r. 4p. 
9, 82qrs. 1 bus. 2 pks., 180 qrs. 6 bus. 2 pks. 
10. 18 gals. 1pt., 25 gals. 1 qt. 1 pt. 
ll. 130d. 58 min, 45 sees., 167 d. 4 hrs. 41 min. 15 secs. 
12. 656 tons Ocwt. 2qrs., 1124 tons 12 ewt. 1 qr. 4 lbs. 
13, 440 lbs. 1 oz. 11 dwts. 18 grs., 754 lbs. 6 oz. 3 dwts. 
14, 173 yds. 1ft. 8in., 520 yds. 2 ft. 
15. 1957a. 3r. 10 p. 16. 3648 qrs. 6 bus. 


17. 815d. 20hrs. 23 min, 18. 504 tons 14 ewt. 10 Ibs. 
19, 419 lbs. 9 oz. 10 dwts. 20. 2891a. 3r. 25 p. 

21. 19199sq. yds. 3 sq. ft. 24 sq. in, 

22. 15838 tons 10cwt. 1qr. 25 lbs. 15 oz. 

23. 7507 lbs. 402. 7 dwts. 

24, 6mi.3 fur. 38 p. 3 yds. 1ft. 6in., 11 mi. 5 fur. 21 p, 3 yds. 
25. 29a,1r.4p. 7sq. yds., 43a, 3r. 26p. 104 sq. yds. 


26. 
27. 
28. 


92 mi. 3 fur. 25 p. 3dyds. 1ft., 208 mi. 3fur. 8p. Lyd. 2ft. Gin. 
107 a. 3 r. 30 p. 8 yds. 3 ft. 
7121 mi. 5 fur, 33 p. 4 yds. 1 ft. 6 in. 


III, 0. Paces 62—63. 


5 ft. Lin, 


£39. 11s. 6d.; £6. 11s, 11d. 


1, 34d. 16 hrs. 12 min, 2. Sewt. 1 qr. 17 lbs. 
3. 5lbs. 8 oz. 5 drs. 4, 5lbs. 100z. 10 dwts, 8 grs. 
5, 13 yds, 2 ft. 1lin. 6. 7a. 3r. 32p. 
7, 3lbs. 50z. 5dwts. 12 gers, 8, 2d. 11Lhrs. 15 min. 18 sees. 
9. Tyds. 2ft. 1lin, 10. 2a. Or. 18p. 
ll. 3qrs. 4lbs. 4 0z. 15 drs. 12. 1 ton lewt. 3 qrs. 16 lbs. 8 oz. 
13. 6cwt, 2 qrs. 9 lbs. 14, 6tons 11 ewt. 3 qrs. 1 1b. 
15, 3cwt. 2qrs. 14 lbs. 7 oz. 16, Qin. 
17, 2ecwt.1qr. 20lbs, 202. 18, lqr. 3 pks. 3 qts. 
19, lqr.191bs. 40z. 20. 34yards 10 inches. 
21. 3mi. 5fur. 10 p, 2 yds. 22. 17a. 1r. 23p. 11 yds. 
23, Imi. 2fur. 16p. 2yds. 1ft. 24, 4a. 0r. 14p, 20 yds, 5 ft. 


11st, 4 lbs. 
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Tl, P.. Pace'63. 


7. 5. 9. 10. 3. 30. fed. 5. 54, 
B48... Fo 4400 283.87. 9. 6836. 10; -46: 
ll. 279, £3. 1s. 3d. PS. 18,> 185. ead 
15. 5280. "16. 160. 


MISCELLANEOUS EXAMPLES. II. Pacus 64—66. 


ee Se 


79. o-: AULA, a2 5211, 6s: 5, 64. 6. 909. 
178014648555. 8, 52. 9... 175. 10. 119. 
7544676, 2038. 12, 2552. 18, £8.68. 10d. 

£11. 7s. 3d. 16, 317450. 17. 992; 124. 

The 201th. 19. 576 glasses, 30s. profit. 2,5 Rae Wa 
3174, 3746. 2. BO, ye eid oe 

£19, 2s. 6d. 95, 124. 

XCIX, DLXIV, MDCCXLIX, INOCIQCCLIX or VICCLIX. 
8151. 98. 999663, 100203. 99. 400, rem. 83d. 

he 81, 5925, 3344. 32. 1925. oo, 9. 
£3. 8s, 114d. 35. 36 yards, 8s. 36, 24022745. 
270. 38. 44. 39. 24 lbs. 40. 77. 41, 6119. 
258. 43, 22. 44, £44. 14s. 10d. 45, 35. 


IV. A. Pace 68. 


a aera 06, 3, -5,.25,.11,. he so. dt 

3,9, 5, 25. @ 8,5, 25, 125,11: 7, 4,4) 8,8, 9, 5 

2, 4, 8, 3, 9, 11. 9, 2, 4, 3,11. 10. 3, 5, 25, 125 
9.8.9, 65 Hs, 12. 2, 4, 8, 3, 11. 


7. Be. PAGE 72, 


2x3, 3x3, 2x5, 3x5, 3x2x2x 2, 9x8%5, 22x35 x3, 
8x13, 3x3x5, 2x2x2x2x3. 

7x1, 2x55, 2x38x3x38, 2x2x3x«5, 2x2xl1%, 2x5x7, 
8x55, 7x11, 3x3x3x3, 2x 43. 

2x2%x5x5, BK5KT, 2x2xW®x3x5;,2x5x13, 2x2x2x 1%, 
9x2x37, 2x7x1l, 2x2x3x 13. 

23% 23, 22x72, 8x 7x13, 52x11, 2?x7x 13, 17x 23, 

3x52x7, 5x3? x13, 
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2x 5?x 7, 33x17, 5x 11x18, 23x 7x18, 2x3x 58, 23x 32x11 

3x 52x11, 33x 37. 
2x 3x 7x13, 2x 7x 11x 17,11 x 601,3x5x7x 87, 7x138x41 
3x 7x11x13x17,3x7x11x17x19, 2x3x 7x 112x138, 


Ty; °C. Paar 73: 


6, 2. 3G, OG Ay it8 5. 12. 6. 
15, Bd 8. 63. «10, 21 eee 
63. 14, 132. Ys a 16. 12. 


36, 18. 24. 19. 


21, 


iv. D. “Paan- 76 


13. Bi dks oes 4 


13. i ae 8 8 6. 


1. 8:7. 9 73. 10. 10e Geese. 


6214, 14, 214. 


15, .- 4112. 


IV. E. Paar 76. 
11. 2°. “sega 4." 31, a Te 6. 


IV. F. Paae 78, 


48. 2. 100. Go. LOO. 
60. 7. 270. icc MU; 
396. 12. 7425. 18, 7920. 


720. 17, 6300. 18, 5292. 


4, 120. 5, . 24. 


18. 
21. 


13. 


91. 


9, 252. 10. 1620. 


14, 5040. 15, 168. 


19, 2520. 20, 36720. 


IV. G. Pace 78. 


8211. 2. 34891. 3. 
10890. 6, 3432. a: 
44100. 10. 240240, 


52455. 4, 406617. 
54000. 8. 30030. 


IV. H. Page 79. 


5d., 148. 7d. o: 
ls. 2d., £4. 9s. 10d. 4. 
1 ft. 2 in., 25 yds. 2 ft. 6. 


15 lbs., 27 ewt. 1 qr. 8 lbs. 8, 
2 qts. 1 pt., 73 gals. 1 pt. 10, 


8d., £1. 6s. 8d. 

1s. 3d., £15. 88. 9d. 
11 in., 30 yds. 9 in. 
9 lbs., 27 ewt. 

lld., £45, 17s. 7d. 
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MISCELLANEOUS EXAMPLES. IIT. PacEs 79—82. 


1. 88976. 92, 2629440. 93, £2608. 4, £175, £35. 
5, £3150. 6, 231. 7, 2744. 8, lm. 4f2p.2yds. 2 ft. 4in. 


9, £19. 16s. 8d. 10. 20583. 11, £3, 40 boys. 
12. 187. ia; 23. 14, “£72 6s25d. 15. 796110. 
16, 366. (i ae ie 18. 1 minute. 19, 236912 miles. 
20. £3646. 19s. 9d., £93. 10s. 3d. 91, 230358. 
22. 7207200. 93. 4672 sovereigns 1 half-sovereign. 
24, 62, 122, 182. 95, 3170. 96, 673917764. 
97. 1 ton 14 ewt. 3 qrs. 14 lbs. 4 oz. 98, 468. 


99, 1176=23x3x7?, 19404=22 x 32x 7x11. 
G.C.M. =2?x 3x 72, L.c.M. =23 x 3? x 7? x 11. 
30. T7yds. 2ft. 31. 1022. 932, 143 lbs. 10 oz. 6 dwts. 1 gr. 


S30... 1d: 34, £486. 4s. 35. 960. 386. 1 ft. 4 in. 
87, 31300. 88. 772250, 21334976047872. 389, 625, 21999. 
40. £7572. 18s. 34d. 4], 7392, 720. a5. ae, id. 

43, 52. 44, 87544, 509040. 45, 100. 

46. £420, £520, £620. 47, 1234. 48, 143. 

49, 6. 50. 9928, 1022. Bl, £4229. 3s. 4d. 

59. 1111. 53, £61. 17s. 6d. 54, 7560, 15. 

55, 225134910, divisible by 2, 3, 5, 6, 7, 9, 10, 11. 

56, £7. 18. 9d. 57, 10772245. 58. Monday, Tuesday. 
59, 223, 2849. 60, 2520 miles. 


V. A. Pace 84. 


Poe ae 1G. 17). - 9d 

1. 5° Ti’ 23° 27° 91° 104’ 

9. Three-sevenths, five-eighths, two-elevenths, nine twenty-thirds, 
five thirty-oneths, seventeen fifty-sixths, seven eighty-oneths, ninety 
one hundred and elevenths, fifteen two hundred and nineteenths, one 
hundred and nineteen two-thousandths. 


3. : 86. 4, 9d. 5. 6s. 8d. 6, 4s. 8d. 7 Ap, Oi. 


8 WM. 9, 15s. 10. £1. 11s 6a. 1]. 2s. 4d. 
12. 14]lbs. 13, 6 lbs. 14, 24 lbs. 15, 240 yds. 
16, 1 rood 8 poles. 17. lgal.1iqt. 18, 3 pecks. 
19, 6 dwts. 6 grs. 20, 1hr. 24 min. 


91. 11 min. 15 secs. 92, 2 hrs. 12 min. 


i 
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V. B. Page 85. 


aa 8. 6. 
18, 33, 8355, 67%. 
47, 433, 43¢, 433. 


a 


3}, 34, 32, 44. 
Qty, Its, QE, Wz. 


8 6 29 | 
33%, 303, 822, 87,. 


21 35 63 91 eae Sore Brame | 

“7? i wT? die 9° ..4e a Vie 

of. 881 Ss 47 738 77 93 48 

ts 5? ie Ta! 10. 10° 12’ 13° oy 

io, 01 888 1495 

19’ 17’ 113’ 919° 12. £4. 10s. 8d. 

£48. 3s. 4d. 14, £7. 11s. Odd. 15, 6 yds. 2 ft. 8 in 


2 ewt. 3 qrs. 12 lbs. 17. 6 Ibs. 9 oz. 11 dwts. 15 ers. 


V, C0, -Page-s7. 


ee 8.81 3 8 eee 

Bi p24 473" 1’. 3 pe ee 

a 87 2 ee 

So 9211". 6". 8° 5-3? Soe 

12 8 3 11 8 3 

ee go 5 7 es oo 

13 10 5 13 9 13 

15 ® 10. 17 . 11. 9 . 12. 15 . 18. ll . 14, 38 

311 9 101 3457 

410° 16. 3 17. Tit: 18, 112252 * 
V. D. Pacss 88—89. 

4 6 5 2 is 12 8 3 426-327 

875.82. §* 97. 2a ts: 90" 290 1090" 

SO 2L. 22g 100 168 ele 95 9 10 ae 

36’ 36’ 36° °% 360° 360’ 360° 210’ 210’ 210° 

245 240 224 3 140 165 156 

280’ 280’ 280° * 240’ 240’ 240° 

70 68 75 10 165 176 162 

105’ 105’ 105° * 198’ 198’ 198° 

99 104 114 12 176 171 174 

144’ 144° 144° * 216’ 216’ 916° 


Oe Le ee enh ae Te PORT T A MS MG Wea ee A A ee 


lod 
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96 92 93 450 140 315 405 336 
180’ 180’ 180° 14. 630° 630’ 630’ 630’ 630° 
50 88 126 145 240 294 245 228 

940’ 240°’ 240’ 240° +18 Go0° 490’ 420° 420° 

135 ~150. 140 §132 536/147 °. 238 <- 2285 225 
360’ 360’ 360’ 360° 8 959° 959° 959° 359’ 252° 
a0 30 - 30 144 141.144 180 180 180 


as’ 51° 46° 29 904° ii’ isa' 21) faa? BO’ 441° 


Vr uPe VPage 91. 


1 1 1 1 5 9 
Ty GR en I Ra 
5 4 1 1 85 11 
19" 8, a7" 9, 48° 10. 35° Kis 144° 12. 84° 
11 I 1 3 9 
= 14, 739: 15. 349 16. 7. 17. ij, 18, 24 


Cr 20. 1. 21, 2dr 22. Th 23. Wir. Bh. aks 
318, 26, 144. 27. 10183. 28. 4%. 29, lige 
13. 31. S$hf. 32. 1198. 83. 348. 84. Orbs. 
162 36, 123238. 387. 13 38, 54% 


316 


13. 


ANSWERS 
V. 
15 
19° 3. 
3a. «9, 
14, 5338. 
2 
19. 55° 
24 
24. i765" 
1 
29, 5. 
34, 143 
39, 933 
V. 
10 
91 a 
15755. 9 
1 
3 
is Semahe 4 b 
26,55 oe 
1, 33. 
V. 
9 
MS 
10. 9, 
14, 
Vi 
ly. 8, 


TO THE EXAMPLES. 


G. Pace 93. 

20 12 ; 

aici. &. 9s eed 6, 243 

4%. 10... 24. Tho eee ee 

2 

15, 1883. 16. '147,3,. 17. z° 
| 4 8 

20. 55" 21. ig: 22. 75° 
5 3 6 

aD, 35° 26 50" 27 545 

30. 13. 81, 4}. see Te. 
23 4] “5 

35. mo) 36 80° 37, 98}. 

40. 10,475 

H. Page 95. 

g 2 

ee ee 

1 4 2 

G10: 57 A See 

1 3 

3° 16, 20° 17, & 18, 4. 

2 1 1 , 

5° 22. 7° 33; 77% 24, 83. 

i; 28. 44. 929, 5}. 80. 6 

18. 

I.. PaGE 95. 

7 1 

5° 4, z ee 6. 20 

1 a ; 3 

6° 10. 64. 1], 20. 12. 10° 

18, 15. 256. 

J. Page 96. 

8 7 1 7 

oad 4, is 3° b 11° 


ANSWERS TO THE EXAMPLES. 
bee, 7 1 
a; 5° 8. 9° 9, 2. 10. 5° aie 4. 
emg, 8 18. 4 16.8. ay, 2. 
3 5 20 17 44 
Mie, 20. 7y- 21. gsr 22. Gy. 28. Ze 
25, 2.8,. 26. 28%. 27. 132. 28. 
748 i 21 
io «§©= 80. 4. «= BL. 32. 
V. K. Pace 98 
; 1 1 
ee 7%, 91. . 9. 5: Aes ; ae 
Bee 8 ue 8. S10, 4. 
0 13 
fee «14, SiS 8.1. 
18. 174%,- 19. 14. 20. 144 oer 4. 

i ae 24, 12 pai Rae & 26: .14. 
15 18 100 21 
ge «29, 5 30. 3p- SI. g- 82. 

V. L. Pace 100, 
I; 18. 2. 3. go oi 4, 9. 
6. 44. 7, 240. 8. . 64. 9, 33. 
1], 336. 12, 480. 13, 16. 14, 20. 
a6, 3. 17, 23. 16,0" 30; 19. 135 
7 29 
/AG 9° Woes 49° 
V. M. Pace 101. 
2 32 ; : 
i, z° % i. 3, 14. 4 14. 
1 
6. 57s. 7. - 8. 9, 2,5. 


15. 
20. 


10. 


“lou Ble 


( 


. 1S. 
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5 4 1 : 
Ug: 1. 2 ee a Se 
1 1 3 1 
16. 39 ° 17- 8 e 18. 4 ° 19. 9 * 20. 4. 
3 13 7 1 
21. te 23. 3° 23. A" 24, 60° 25. 50 ° 
7 1 
26. 13. ate 1133. 28. 2. 29. 16 . 30. 16 ° 
0. 32.9. 33. 3%. 34, 34. 35. 
1 
36. 9 ° 37. 2. 38. 3. 39. 4, 
V. N. Pagss 102—103. 
1, 2£3. 3s., £3. 10s., £3, 15s,, £25. 6s, 3d. 
2. 138s. 93d., 19s, 58d., £11. 6s. 5d., £16. 18s. 113d. 
kes, 40. 4... £26.63; 11d, 5, 198, laa. 
6. £10. 8s. 84d. 7. £2. 4s. 63d, 8. £2. 18s. 54d. 
9, £37. 5s. 94d. 10. 34d., 17s. 108d. 1], 5s. 114d. 
ea fo, 10s, 20, 13. 5cwt. 1 qr. 10 lbs. 
14. 75 cwt. 3 qrs. 27 lbs. 2 oz. 15. 29 feet din. 
16. ldyds. 2 ft. 8in. 17, 11m. 4f. 32 po. 
18. la. 9p. 19. 585 yards. 20. 5lbs. 402. 
V. O. Pace 104, 
l no ae 3D eee 3 
9 8° 4° §* 9? ye ane 
9 3 2°06 5 oe 1 2 3 1 1 
A” 8. 8° 8 BYR aes? 40? 36 
1 13 4 1 
3. ra 4, BB 4) 9° 6 0° 7, 84, 
5 3 7 7 Tr 
‘a 3 is nectead a caoaien ae 
P31" a 11. (!) Taz» 60" 320° 
1 12 99 3 1 
(2) 25’ 195’ B00" 12. lyy. 13. ia’ 14, ir’ 
9 1 1 1 
15. 100° 16. 448" 17. 3° 18. 1}. 19. i° 


20. 104. 
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MISCELLANEOUS EXAMPLES IN FRACTIONS. 
Pages 105—110. 


ANSWERS TO THE EXAMPLES. 


36 91 628 5 
Lk. vay ll’ ox 2. 8” 632. 3: 74. 4, 7 
PTS 4) locas Aa ime 65} 
5, 13s. 9d. 6. 18: 9’ 19’ 20° 1; ore 8. 54, 
5 
9. a7 10 20 74s = 11. -. 
13 16 14 27 16 
12, 6552’ 6552’ 6552” 6552" 13, 235. 21 
1 
15, £1. 4s. 24d, 16. 5° 17. lis, 444. 18, 523; 
<0 a £12" 35. 32 
ee 20.7. ae, sy eB 
er O4 13 1 
24. 5, = OD gga . . 7, Seta 
i 127 13 
a8. 12. «29. 5,2 380. Ge. Sl. y- 32. 
33. 9 pieces with 4, of an inch left over. 34. aa 
1S 18> 11 4 
35. 1a. 2r. 20 po. 36. 63’ 35’ 45° jox: 937. 18 
1 nD m 1 
eee 88. S.A ee A. Gn 
ee CM a a 48, 47. 1. 
2 9 414. 7 
48, 3? 134 49, 40° 50. 10 a. ar. 31 p. ol; 847° 9' 
7 
62. 54. 58, £1155, £280. 64. 1,4. 55, a. 
37 { 8 2 2 
56. 1980 57. Dxe- 58. 8 ° 59. 27 . 60. 99 * 
now 2 26.8. an re Bh 
61. 12’ 8’ 5? 36’ 4’ 324 62. 144 63. 2° 
2 hay Ld 
64, 1054. 65. 158., 5. 66. 71’ 19 a agree 
144 13 
68. £12, 5s. 69. 74 70. 175° 77° 71. 4599. 
- 21 10 1 
72. 252 miles. 73, rit 74, a7 75. z 
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1 


76. 1243} 4334, T1; £2. 5s. 7 78. 1524. 79. 4 ’ 2. 
80. £3. As. 54d. 81. 237° 82. 3x 00° 83. 63. 
1 200 224 216 195 190 
84. 20° 85. £1346. 5s. 6d. 86. 480? 480 ’ 480’ 480’ 480 . 
3 2 
87. Z 88. it’ 89. 6s. 14d. 90, 21 yda. 
7 44 137 


7 
91. 13” 45? 757° 92. 13434. 93. 9’ Th. 94, 2935. 
95, 112, 56, 42, 21. 96. 5 O7, 45%. 98. 43. (99, "7%. 


100. £36. 
VI. A. Page 113. 


1. Three wnits and five tenths. 9. One ten five units and 
seven tenths. 3, One hundred two tens five units three tenths and 
four hundredths. 4, One ten two units five tenths and three hun- 
dredths. 5, Hight hundreds one tenth and seven hundredths. 


6. One thousand two hundreds six tenths and three hundredths. 
7, Eight tenths seven hundredths and five thousandths. 8. Three 
units four tenths two hundredths and seven thousandths. 9, Five 
tens three hundredths and seven thousandths. 10, Two hundreds five 
tens three thousandths four ten-thousandths. ll. Eight thousands 
one tenth and nine ten-thousandths. 12. Five units one thou- 
sandth seven hundred-thousandaths. 13, Five hundreds-of-thousands 
six tens-of-thousands two units one tenth nine hundredths seven hun- 
dred-thousanaths. 14, Two tens seven units five hundredths six 
ten-thousandths three millionths. 15, 12:3. 16... 18% 
17, 304°9. 18, 25°34, 19, 4:607. 20. 1000000:400003. 
91. Fifteen hundredths, one hundred and twenty seven ten-thousandths 
three hundred and fifteen tenths, five thousand and sixteen thousandths, 
twenty thousand and eighty-four ten-thousandths. 


VI. B. Pace 114. 
1 Set 3&2 6 ee ee ee 
"360°: 8" 10° 10° 8° 10° @iea0 eee 400. 4° 100, a 
45 9 7 38 88 22 
100° 20’ 100 4’ 100 25° 


PEAY po 
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195.2 1 
1000 8 


15; Ty000 er 1575; 1758330 = 


40625 13 


ee ee ee ee ee 1 4 
1000000 — 320’ “F000000 = Ps20 A*r00000 
‘5, ‘17, 198, 214. 


375 
> 1000 


30r355= is 30i55 ’ dL 


_3 625 


5 
~ 8’ 1000 8’ 
tooo = 15g. 
1735, 8; 100000 = 8391 10373535 = 10855. 


93756 28 —13 13 


=43,, Livovos = Baht 
05, °017, -009, -0097, -000123. 
Vie G.  PAGH- 115. 


23°4, 516°7, 2307, 210°8, 5126, 3145. 
71°23, 1234, 5°62, -034, 5017, -006. 


bl BS eat fe 4, 5, 21035. 6. 1230°8. 7, 2134:5. 
3501. 9, 127. Poet. Le Sint Slgawes 
70. Ae 152 S57 Y. 16; 218 Te ds. 
PUTA. tO aro. 40, “0637: 91, 02143. 292 “0058. 
‘00067. 94 +5623. 95, ‘3827. 26. ‘7108. 
"05813. 98. °07092. DO. 037281. 30. °00416. 
°007102. 32. ‘0051. 33. ‘00019. 34, °000084. 
‘000718. 36. 6:'2341. 37. °62341. 38. °0062341. 
‘000057. 40. °0000174. 41, 0000098. 

VI. D. Pace 116. 
242-09. 9 & 336°21887. 3. 206°7726. 
210°09207,. 5. 45555°12292. 6, 2°228. 
‘072. S.1°877. 9, °054. 
"412. 1], 19°325. 19.°: 00162; 
"79477. 14, 2°59657. 15, 8°40922. 
1°50557. 17. 6°74566. 18. °64636. 

VI. E. Pace 119. 
674, 9. 45°6. a B15, 4. 33°48. 
213°52. 6. 715-07. 7, 8431°38. 8, 614:376, 
29°616. 10. 149-136. 11, °041496. 12, +25965. 
12°196905. 14, 1°029875. 15, °8388655. 
°01995551. 17, °01235718. 18, ‘000098363. 
. 003340434. 90. °00006584555, 91, 842576610. 
9°4538178, 93, +00082331456, 94, °000061163984. 
‘001, 96. °000001. 97, “21@, 
°064821, 99. °000125. 30, ‘015625. 
19°9044, 32. 1°74445788. 
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Es 

5. 

9. 
13. 
Lt 
21. 
25. 
29, 
32, 
35. 
38, 
41. 
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VWI: F. Pace 12b 
8-2, 2, 10-9. 3, 4:3, 4, -026. 
032. 6. °015. 7, 6°28, 8, 1-061. 
-23443, 10. 2°6925. 11. -000535. 19. -00145. 
-10875, 14, :002375. 15. *0000075. 16, -0006. 
0314, 18. -0565625. 19, 3:1. 20, 1:9. 

1-4, 99. 30°5. 23. -00305, 94, 3°0012, 
030012. 26, °502. 27. 00000502. 28, 005008. 
‘0000207. 30. *0000005008. 31. 0002065. 
-0000002065. 33. -00021695. 34, -0000000012837, 
-0000000090706. 36, -0820. 37, 0152. 

4691, 39, 7:9411. 40, +1259. 

‘7117, 42. -0000058, 43, 70955. 

VI. G. Pace 123. 

620. 9. 347. 3. 123000. 4% 
15. 6. 250. 7, 25. 8, 25. 
250000. 10, 8°8. ll, °152. 12. 136000 
+625. 14, 1-2. 15, 22:5. 16, 43. 
6-4, 18, 8-16. 19, 66-99, 20. 60660. 
70380. 22. -0609, 23. 606-06 24, °006008. 
-3501, -0052. 26. 312°5. 27, 875. 
‘007875. 
5, 2: 
75. 6. 
“4, 10. 
‘275. 14. 
‘052734875. 
13-0004128. 
5, 3. 
1316. 6. 
09469. 


1169:230769. 
60820°463320, 
63. 20. 


29, 46, rem. 2°24in. 80, 1297, rem. -55 oz. 


VI. H. Page 124, 


"25. 3... hau 4, ‘0625. 
375. 7. °3125. 8. °5625. 
“44, 11. *904. 12. °024. 

"065625. 15, +128. 16. °0176. 


18, 38°0037109375. 19, 71103515625. 


VI. I, Page 1936. 


333-3. 3, 18:8. 4, +4861. 
0354, 7, °4428571. 8, 229-857149. 
10. 309-10714285. 1], 381493506. 

13. 1-:2i89. 14, 4:2177606. 

16, °3. 17, °142857. 18. <5. 
‘461538. 91, °7857142. 99. -53. 


ANSWERS TO THE EXAMPLES. 323 


23. *2941176470588235. 24, 2318, 25. 3°523809. 
26. 5°53571428,_ 27. 7:258064516129032. 
98. 11:053571428, 29, 13°113095238. 30, 2°998376623. 


31, 51370656. 
Vi. .J, Page 128: 


1 1 3 5 it 
i€ o% 7. 11° 3. 11° 4, 33° 5, 37° 
1 5 44 t 2 
6. 97° 1. 27° 8. Tis 9, 7 . 10. 7 
3 ui 2 3 7 
eee << 13. Gye ee 15.” 55 - 
4 11 52 i 7 
16. 5 ° 17. 30 ® 18. 165 e 19, 60 ° 20. 975 e 
1 3 923 143 33 
yA 60 e oF 4 . ; US, 1100 ° 24. 740 e 25. 82 ° 
25 36853 19 1 11 
26. 82 . 27. 121950° 28. 35 ° 29, 81 ° 30. 81 ° 
Vi. K, “PAGE 230. 
: pa 9, 25:8. 3, 23. 4. 22°583, 
5. 87. oH. < 23°6. 7, °3558285. 8, 14:83. 
9, 16°699526. 10. 117:103663791. 11. 17°650977067. 
12, 14:049=14:05. 13, 31:5. 14, °409. 
15, 1:4185. 16, °81806169. 17. °45106399829172. 
18, 1:79507780. 19, 2°99294021. 
VTi i Paar ist. 
1, 4:3. 9. 19°53. 3, ‘87. 4, 126°, 
5, 14°31. 6. ‘196. 7 08. . 8, 181-039. 
9, 17:0858. 10, 238°93. 1]. 192557. 12, 4136846. 
13. ‘01656657. 14, 2°6574850. e ee 
16, °018. 17, 14-017. 18, 045. 19, 054229. 
90. 12°528619. fae) 3-185, 
99. 13°53. 93, 4783°783. 24, 123°43. 
VI. M. Pace 132. 
4: 3 9. +2037. 3, 06495. ‘308641975. 


*b. 


co 


5, 180. §, *22987654320. 7, 03. 


9, 27703.) oe 11. -0036, 12. 6°76. 
13. °746. Laie 15; 71:5. 16,8. : 
17. °2. 18. 0194, 19, °8. 20. 7:30. 
VI. N. Pace 134. 

1, °083, -16, +25, -3, -416, 5. 2, +125, +2083, -1875, “625, -875. 
8. :05, 1, °15, °2, -25, °3. 4, +125, :0625, +16, -375, -583. 
5, | £3°86875, £1:978125, £2:0489583. 6, 253. 7, ‘52083. 
8; 857142, 9. 36. 10. 0875. ll. °5875. 
12, °2765625. 18, +2127083. 14, 2-4239954. 15, 15s. 
16. 12s. 6d. 17. 7s. 6d. 18. 73d. 19. 17s. 74d. 
20. 10s. 9%d. 91, £10. 17s. 6d. 22. 54d. 
23. 5 cwt. 2 qrs. 7 lbs. 7 oz. 24, 11 lbs. 3 oz. 6 dwts. 9 grs. 
25. 6 days 5 hrs. 27 min. 26. 3 fur. 23 p. 2 yds. 1ft..6 in. 
27. £14. 15s. 74d., £6802. 8s. 6d. 28, £1. 6s. 29, -3095. 
30. 19s. 74d. 31. £1. 5s. 14d., 05025, 

MISCELLANEOUS EXAMPLES IN DECIMALS. 

PaGEs 135—138. 

1, 189°691237. 2, 1:05122, 3. 9928, -000078125. 
4, ‘401, 1200. 5. £3. 9s. 104d. 6. 001. 

7 5 884 ; 
toon? hae 8. 7890, :000789. 
9, 6875, °144, -009632. 10. °97875. 
11. -00043, -084375, -0546875. 12. 4°6225, -00104976. 
13, 3250. 14. 11°25. 15, £3. 7s. 13d. 16, °191. 
18, 832. 19, °143359375. 20, £2.10s. 9], -1751.... 
22. 1:0504857. 23. 9:8, 40°1. 24, £10. 

Z 1 496 448 

25. 1°984875. 96, £1.10s. 97, irre yn 
98. 00144, 1440. 29, °2375. 30. £5. 12s. 104d. 
31, °2625, 26°25. - 32. 7890, 00789. 33. 6°25. 
34. =. 35. 1°. 36, 42857i, -53571428, -134857143. 
87, 15°83. 38. 7°94, 1381. 39, 3s. 2d., £1. 12s. 14d. 

; ~ ; 447 13 
40, 002. 41, 8510, 42. 00748, 43. See) aa: 
44, 1°714285. 45, » 46. :032, -00000002. 
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124, -01 inches. 48, -8823529411764705, -48439. 
6 eae 
— 50. °475. 51. 0046, 3162162-162. 
846, -004687 inches. So. Se 


55’ 370000’ 820° 


£6. 19s.6d. 55, °62963 yards. 56. 1:010016, 6700. 

854871. 58, 1600. 59. 009999180. 60, 1%d., ‘01. 
VII. B. Pace 141. 

£1576. 9. £1878. 10s. - 3, £578. 

£234. 7s.6d. 5, £452. 10s. 6, £325. 11s. 8d. 

£912, 10s. 8, £1596. 13s. 4d. 9, £11556. 10s. 

£9789. 15s, 11, £7755. 15s. 12. £37075. 16s. 

£2988. 15s. 14, £29295. 5s, 15. £11846. 85. 

£23388. 15s. 17, £16987. 2s. 18. £137720. 14s. 

£34987. 14s. 90, £47113. ds. 91, 64tons 18 cwt. 2 qrs. 


571 tons 6 ewt. 3 qrs. 14 lbs. 8232 yards. 


7365 yards, 
VII. C. Pages 142—143. 


£3431. 16s. 8d. 2, £23758. 1s. 3, £21001. 10s, 
£93235. 4s, 5. £21703. 10s. 6d. 6, £57241. 19s. 6d. 
£73113. 12s. 8, £22662, 18s. 9, £26526. 15s. 
£68690. 14s. ll. £34791. 6s. 12. £61007. 3s. 
£61472. 16s. 3d. 14, £29980. 8s. 15. £8149. 3s. 
£39105. 6s, 17, £96740. 8s. 14d. 18, £4173. 

£7948, 16s. 94d. 20, £2084. 18s. 11d. 21, £8769. 10s. 74d. 
£356. 1s. 93d. 23, £28750. 3s. 94, £523. 0s, 2hd. 
£1650. 5s. 10}d. 26, £13018. 11s. 14d. 27, £3121. 2s. 11}. 
£5818, 10s. 74d, 29, £10995. 13s. 2d. 30, £2832. 11s. 25d. 


£11425. 18s. 7d. 


£7464. 19s. 7d. 


£12231. 8s. 14d. 33. 


£53635, 15s. 10d. 


VII. D. Paces 144—146. 
£13. 14s, 2d. 9. £79. 14s, 1d. 5. P11. 108, 
£21, 11s. 44d. 5, £302. 8s. 6, £241. 10s. 
£15, 12s. 6d. 8, £5. 198, 1d. 9, £10. 16s. 14d. 
£40. Os. 11d. 1], £447. 19s. 84d. 12. £21. 5s. 9d. 
£2571. 3s. 49d. 14, £482. 2s. 93d. 15, £3135. 6s. 3d. 
£69. 4s. 89d. 17. £12. 8s. 104d. 18, £121. 18s. 104d. 
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£9884. 5s. 114d. 20, £96424.14s.8d. 9]. £156. 
£447. 9s. 04d. 23, £573.10s.104d. 24, £3237. 16s. 94d. 
£371, 23s. 84d. 26, £2560. 9s. 628d. 27, £5846. 18s. 6d. 
£32. 18s. 10}d. 29, £468. 4s.3d. 30, £23. 4s. 74d. 
£180. 13s. 6d. 32, £60500. 3s. 6d. 33, £92. 10s. 8d. 
£75, 7s. 93d. 35, £71. 1s. 54d. 36. £71. 4s. 7d. 


VII. E, Pages 147—148. 


14s. 14d. 2, 168. 3d. 3. 14s. 44d. 4. £4. 6s. 63d. 
£1. 2s. 14d. 6. 32.5: 7. £1. 3s. 113d. 


MISCELLANEOUS EXAMPLES IV. Paces 148—150, 


ee 


458. 2. 17078, 80848. 3, (18% 
117, 23400. 5, _ 6. 5-005, -000001874048. 
£98. 8s. 64d., £3. 2s. 6d. 8. £322. 3s. 10d. 9, 20263. 
£51375. 5s. 5d., £618. 19s. 7d. 11. 20064, 2 oz. 
0. 13, £675 20% 14° 07, 15. 433, -061 in. 
£60. 12s. 43d. 17, 47865, rem. 90. 18, £244. 4s. 33d. 

‘ 4: > SiMe 
14832. 20. 63, 6300. 4 83° 62° 144° 
32°5, 9°729 93, oe 24, £219. 12s, 63d 

* 18) A0be Ws 

At least 1764. 26, 159a. 2r. 21 p. 26% sq. yds. 27. Wi 

87 
501, 879746982. 929, 560" 30. de 
15 hrs. 46 min. 48 secs, 32, £8. 11s. 34d. 
53, Wednesday. 34, 5 times, rem. £13. 11s. O4d. 

1 

4id. 36. 72. 7 ee CS 10° 38. £1. 3s. 6d. 
2°307692. 40. 8s.2kd. 4], 5ft. 1lin. . 
652014 in., 137074 sq. yds. 48, 348. 44, 21 yards, 
li. 46. 5,57. 47%, 2% 48, £166, @.11d@ 


VIII. A. Paces 153—154, 


168 sq. ft. 2. 374 sq. ft. 3. 425 sq. yds. 
13908 sq. in. 5. 7sq.ft.12sq.in. 6, 76 sq. yds. 6 sq. ft. 
19 sq. yds. 5 sq. ft. 8. 390 sq. yds. 
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122 sq. ft. 32 sq. in. 10. 

18 acres 20 poles. 12. 18 acres. 
17,8, acres. 14, 6a, 2p. 
45a, Lr. 32p. 22 sq. yds. 16. 

5a. 2x. 32 p. 18. 7a. 27p. 
37 in. 20. 10ft. 8in. 21. 
£6. 14s. 9d. 23. 77 yds. 


£416, 13s. 4d. 


VIII. B. Pages 155—156. 


£7. 15s. 2. 52h yds., £11. 3s. 14d. 3. Fis. 
£12. 16s. 8d. 5, £20. 10s. 8d. 6, £9. 12s. 8d. 
29760. 8, £14. 14s. 9, 53 yds. 1 ft. 
£12. 128. 11, 38°33 inches, 775. 12. £47. 14s. 
9d. 14, 2s. 3d. 15, 580 sq. feet. 
680 sq. feet. 17. 6044 sq. ft. 18. 144yards, £1.10s. 
£6. 6s. 8d. 20. 15 pieces. 

VIII, ©. Pace 159. 
40c. ft. 2. 288c.ft. 93, Sle. ft. 4, 16c. yds. 18¢. ft. 
67 c. ft. 504 c. in. 6G, 142 c. ft. 702 c. in. 
17 c. yds. 25 ¢. ft. 8, 10c. yds. 24 ¢. ft. 1143 ¢. in. 
1ft.9in. 10, 24ft.6in. 1], 11d loads. 12, 15 ft. 
5655°5 gallons, 25 tons 4 cwt. 3 qrs. 23 lbs. 
112 cubic feet, 3 tons 2 ewt. 2 qrs. 
101 tons 5cwt. 2 qrs.19lbs. 16, 462980577 tons. 17. 3848. 
1 ton 1 cwt. 24 lbs. 9 oz. 19. 12464. 
3 tons 4 cwt. 2 qrs. 13 lbs. 8 oz. 

IX, Pace 164. 

465°9. Ge Sil s. 3. 27440. 4, 12410. 
11°70. 6, °6289. 7, 79°12. 8, 111°2. 
1030-876. 10. 5190914. 1]. 599°5 sq. in. 
20740 sq. yards. 13. (i) 2°7183, (ii) -3679. 
£407, 3s. 15. £55. 2s. 34d. 16. £405. 16s. 63d. 
£74, 11s. 9d. 18. 7s. 14d. 


X. PaaeE 168. 


9. £167. 1s. 73d. 4, 
8, 494-07 Ibs. 9, 


171°25 fr. 
258°9939. 
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100 sq. ft. 123 sq. in. 
la. 1r. 4p. 163 yds. 


11 ft. 
24, £208. 6s. 8d. 


02539... 


58°95 fr. 


te 
Ow moor 
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1:1088 Ha., 8316 fr. ll], 84:50; 13. -270-fr. 
The former is equivalent to 75 c. for 965°6... metres. 
33°3557. 


XI. . A. ‘Pace 17G: . 
va cao 3a ey, $7 S64 2% MR eae 
226. 6, 38: 43. 7, 27 Bi. R.. 28-23 
Biel; 10¢> 2% 8, 1), Ae. Mo 14 5% 
£1. 14. £13. 3s. 6d. 15, Tewt. 2 qrs. 7 lbs. 
9 hrs. 51 min. 40 secs. 


XI. B, Paces 171—172. 


Wan 2a, S, g 4, 64583 9 = 6; ls: <7 Bae 
2s. 9, lewt. 2qrs. 2 lbs. 10. 1 cwt. 18 lbs. 


XI. ©. Pages 173—175. 


£120. 2. £12. 15s. Bik: 4. 99 days. 

10 days. 6. 6 hours. 7. £d.1s.9d. 8, 90 miles. 
171 days. 10, 28. 11. £93. 12. 15 secs. 

12: 14, 8. 15. 8. 16. £11. 18s. 9d. 
£37. 6s. 8d. 18. 151 yards. 19. 2 hrs. 40 min. 

70 weeks. ~ O1. . £30. 6878, 22. £46. 3s. 9d. 

199. 24, £5. 4s. 2d. 25; S91 19s. la. 
£36. 118. 1d. 27. £48. 28. £6. 1ls. 3d, 


£140. 12s.10d. 80, £746. 13s. 4d. 31. £3899. 2s. 

£1275, 19s.10d. 33, £3. 12s. 113d. 34, 1 cwt. 21 lbs. 
£500. 36. 16s. 8d. 37. £266. 15s. 38, 5s. 8d. 
£4373. 40. £7421. 2s. 63d. 4], £76152. 

£2583, 18s. 11d. 43. £84. 44, £550. 45, £87.10s. 


XI. D. Paces 176—178, 


7. 2. 12 days. 3. 160. 4, 5s. 3d. 
£182. 6... Ba. 7, &18k. Be. 1 aoe 

189. 10. 21 weeks. 1], 20days. 12, 18. 

134. 14, £272.58. 15, £4.17. 6d. 16, 16 days. 
1 day. 18. 734. 19, £303.15s. 20, £11. 13s.4d. 
8 days, 99. 15. 23. 7 hrs. 48 min. 24, 3 days. 
36. 
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XII. A. Paces 181—182: 


1 1 1 1 1 1 
9° 2: 4° os 5° 4, 10° ie 20° 6. 40° 
L @ 1 1 1 1 
8 ° 8. 6 a 9. 3 : 10. 30 . Ll 16 e 12. 18 ‘ 


50. eae bea. 66s.- 16;° 3381.17... Wie. 18): 

74. 90, 44. O21, 262. 99. 314. 29. 26%. “24, 913. 
25. 97, 182. 98, 114. °° 29. 30: 80, 5. 
64. 39, 5. 33. 30. 

7s.6d.,17s. 9d., £1.33. 104d., £5. 15s. 2d., £6. 7s. 7d., £15. 14s, 84d. 
£1. 153250. 386, £3. 19s. 84d. 37. 3 cwt. 3qrs. 3 lbs. 


£97. 5s. 39, £15. 15s. 40. £1. 14s. 6d: 
£450. 42, 23078. 43, 26. 

29, 45, £584, 46, £517. 12s. 
£1233. 10s. 10d. 48, 0:2, 2°2, 6-9, 5°, 5°7, 5°2. 
0-4, 0°3, 62, 5:5. 50. 2°9, 2°7, 2°8, 2°8. 


XII. B. Paces 184—185. 


20. 7 eld, ae. 10, ret 5, 7. 6, 35. 

162. | §8,. 16. 5 6. 10,  85sx dae ties 11. 

571. 14, 28.8d. 15. 1s. 9d. 16. 2s. 1d. 17. 88. 

20. 19, 10. 20. 10s. 6d. 9}. £112. 4094- 22. 5. 

65j-- ~ 24; b. 95. 10d. 26. £75. 27, 20. 

10. .<99; 213.-Sa. 30. 36. 31, 12s. 6d. 32. 162. 

8s. 4d. 34, £2666, 13s. 4d. 35, £450. 
XIII. A. Paces 187—188. 

£48. Dias 3. £225. 4, £430. 10s. 

£15. 6. £149. 7, £26, 58. 8. £34. 9s. 

£200. 19s. 74d. 10. £185. 7s. 11, £55. 15s, 5d. 

£175. 17s. 9d. 13. £560. 14, £474. 6s. 

£471.17s. 74d. 16, £520. 16s. 8d. 

£344, 16s. 84d. 18, #£1.19s. 4d. 
XIII. B.° Paces 189—190. 

£27. 18. 11d. 9, £187. 88. 9d. 3, £166. 10s. 10d. 

£1. 15s. 5, #£116.14s. 8d. 6, £36. 4s. 6d. 

£12. 2s. 1d. 8, £5. 12s. 6d. 9, £7. 19s. 11d. 

£3. 17s. 1d. 11, £4.10s. 3d. 12, £192. 1s. 8d. 
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XIII, ©. Paces 191—192. 


3 years, 2. 4 years. 3. 5 years. 
14 years, 5. 4 per cent. 6. 5 per cent. 
34 per cent. 8. 3? per cent. 9, £370. 
£213. 6s. 8d. dh Wage Se 8 12. £772. 10s. 
£450. 14, £1127.7%s.11d. 15, £350. 
41 years, 37 A390. 18, 44. 
15 years. 20. £240. 21. £75. 
23. 23. 4 years. 24. 7 months. 
£588, 10s. 10d. 96. £176. 15s. 9d. 
£2250. 28, 4, 33. 90, -4: 

XIII. D. Paces 196—197. 
£15. 7s. 6d. 2. £102. 3. £78. 0s. 10d. 
£75. 13s. 2d. 5. £139. 1s. 10d. 6. £110. 3s. 6d. 
£43. 1s. 11d. 8. £148. 6s. 4d. 9. £180. 1s. 6d. 
£134. 19s. 2d. Lie 2835. bs. 4d, 12. £31. 138s. 9a. 
£23. 19s. 8d. 14. © £55. 11s. 9d. 15, £169. 9s. 3d. 
£51. 18s. 2d, 17, £52.03. 6d. . 18, £61. 2s. 8d. 
£25. 18s. 3d. 20. £110. 4s. 6d. 21. £10. 5s. 104d. 
£7. 12s. 23. £30. 12s. 1d. 94, 8s. 4d. 
£800. 26. £6000. 27, £3125. 
£8400. 29. £2083. 6s. 8d. 30. £910. 3s. 4d. 
£153. 6s. 8d. 32, £531. 5s., 4 per cent. 
£1:6288, £2°0789, 

XIV. A. Paces 199—200, 
£500. 2. £400. 3. £250, 
£90. 8s. 4d. 5. £1596. 6. £1000, 
£10. 8. £8. 9. £6. 15s, 
£66. 10s. ll; £19. 10s. 12. £9. %6e: 
£466. 13s. 4d. 14, £4166.13s.4d. 15, £50000. 
£8533. 6s, 8d. 17, £1811. 18s, 18. £279. 2s. 6d. 
4}, 20. £239. 5s. 9d. 

XIV. B. Paces 202—203. 
BS. 9. £26, 4. S$. £6. 2s. 4d. 4, £11. 12s. 9d. 

(i) £993. Os. 3d., (ii) £1491. 12s. 4d., 
(ili) £1848. 17s. 6d., (iv) £2740. 6s. 8d, 

£150, 7; 1. 18s; 8. £3. 5s. 1d. 
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£3. 10. 1s. 11s 48. 11d. 
125 138. £307. 10s. 14, £162. 10s. 
62. 16. £783. 10s. 6d. 17, £456. 9s. 

XV. A. PacEs 206—207. 
£375. 2 Loos 3. £262. 10s. 4. 13. 5, 530. 
£75. he AOD, 8. £55. 9, £20. 
£122. 10s. ll. 324. 12° 39. 13, £18. 4s. 
£37. 16s. 15.3: 16. 4. 17. £5 more. 
£26. 13s. 4d. 19, 54. 20. £32. 

XV. B. PaaeE 209. 

£800. 2. £650. 3. £2250. 4, £725. Gen Au Cy, 
£1380. 7, £1056. 8, £2114. 12s. 9, £36. 
£44, 18s, 9d. 11. £34. 2s. 6d. 12. £252. 
£1920. 14. 34. 15... 34. 16, 130. 
136. 18. £1150 stock, £1121. 5s. 
The percentages are 3°15... and 3°14... respectively. 
The percentages are 3100... and 3:103... respectively. 

XV. C. Paces 212—213. 
£400. 9. £550. 8. £725. 4, £525. 
#oi2, 103. 6. . £513. 98. 6d, 7, £480. 8. £436. 10s. - 
£270. 3s. 9d. 10. £316. 17s. 6d. 11, £505. 6s, 2d. 
£1447. 19s. 5d. 138, £8. 11s. 10d. 14 23) Dleete 
£4. 17s. 6d. 16. £1800. 17, £593. 6s. 8d, 
£5425. 19. £2032. 20, £2313. 
£3200 stock, £3220 money. my, 210.108; 
132. 94, £11256, £158. 25. £7860. 
£63. 11s. 8d. 27, 12332. 98. £105 less, 

XVI. A. Pace 215. 

14, ae 40. g, 18. 4, 20. Bua: 6, 24. 
26. §. 33. Oboes a, «(COL. . 1%, oe 
Goer 14.°84. 15, 105: 16, (126:°17. 3 18. 5. 
6 me 33, © OF 14s Bae 86, 23, 6 94,. 21, 

XVI. B. Paces 218—219. 
27, g. 34, 3. 43. 4, 47. 5, 59: 6. 4S 
41, S337, 9, 2039. 10. 7009. 1l. 5160. 
3057. 13. 42032. 14, 40795. 15, 82929. 
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oT | by Pegs 18, 2°14. 19, 20-02. 
140°18, 21.. 13°509. 22. °0149. 23, °04078. 
2°2360.... 25, 4°3588.... 26, 4°6368. 27. 11°1982. 
5°5718., 29. "6324, 30. . °2846. 31, ‘1317. 


XVI. C. Pages 220—221. 
oo 8 ls 8. es 
06. 8, 36. 9, 216.: 49 M008, 11. ne 
6030. 18. 1'8027. 14, 2°8784. 15, 1°5684, 
"2035, 17. °2895. 18...1°8761.. 19; 706 
10°54, 1.51217 22, 1:278. 23. 24 ft, 
220 yards. 25, 98°38 yards, 26. £73. 6s. 8d. 
1484 yards, 28. 249 yards, 29. 220 yards, 
55 yards. 31. 32: 32. 12ft. 6in. 
87 yards by 434 yards. 34. 14 yards 5 inches. 
9°3 inches. 36. £32. 14s, 37. 3 per cent, 


XVI. D. Page 222, 


22. me AD. ee 4, 24, (ey £ 6. 35. 
2. 8. 14. 9.. 1764, I ae 1, 147. ee 


XVI. E. Paar 225. 


li. 2. 15. i 4, 23, 
31. 6. 41. 7. 430. 8, 530. 
207, 10. 902. ll. 1388. 1% . 257: 
1:3. 14. 17, 15, - *62, 16. 50:07. 
13. 18, 33. 19, 23}. 20. 63. 
2°15. 2g. 1°14, 23. 2°B5. 24, -407. 
18 in. 26. 49 in. 27. 2 sq. yds. 8 ft. 100 in, 
6°52 inches. 29. 19°97 inches. 30. 24. 
XVII. A. Pace 228. 
£105, £140. 2. £75, £90. 3, £15. 12¢., £17. lis. 
£9, £18, £27. 5, £23. 12s, 9hd., £30. 7s. 104d., £43, 18s. O4d. 
£4, 17s. 6d., £5. 7s. 3d., £7. 6s. Bd. ¥, pa ; 


£3118. 10s., £1871. 2s,, £1247. 8s. 
£1054. 7s. 6d., £753. 2s. 6d., £451. 17s. 6d., £150. 12s. 6d. 
£300, £180, £75. 1], £1666. 13s, 4d., £1200, £533. 6s. 8d, 


Pr oe eee ee 


SS 
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£1216 B, £1317. 6s. 8d. C. 13. £528, £594, £396. 

£47. 5s., £68, £15. 15s., £31. 10s. 

Each man 24s., each woman 16s., each boy 8s. 

Each man £2. 12s. 6d., each woman £1.10s., each child 16s. 8d. 
£138. 2s., £552. 8s., £69. 1s. 18, £8750 A, £6250 B. 


A £264, B £360. 20. One ounce. 
XVII. B. Pace 230. 
13. Td 2). T4s. 6d. 3. 33d. 
44, 5. 2tol. 6. 3tol. 
4 gallons. 8. 320 lbs. 9, 2tol. 
1 to 2. ll. 6%. 12. 150 lbs. 
XVII. C. Pace 232. 
2 days!) 9, 10 minutes. 3. 15 days. 
5 days. 5, 60 days. 6. 15 minutes. 
50 days each. 8, A 30 days, B 90 days. 9, 1 day. 
142 min, ll. 5 hrs. 38% min. 12. 2 days. 


A 15 days, B 10 days, C 12 days. 
A 40 days, B 60 days, C 120 days. 


XVII. D. Pace 234. 


2 yds. 2. De, 3. 51 yds. 4, 20 yds. 
25. 6. 340. ae 40, 8, 230. 
51. 10, 54,2; secs., 57 secs., 60 secs. 
XVII. E. Pace 236. 
In 24 sees, 9. In 2 hours. 
27,°, minutes past 5. 4, 27,5, minutes past 2. 
198 yds. 6. 220 yds., 45 miles an hour. 
80 yds. 2ft., 161 yds. 1 ft. 8, At 20 minutes past 5 o’clock. 
5d. 10, fis 18. Oy 
XVIII. A. Pace 237. 
2645. 9, 22030. 3. 472; 17. 4, 524. 
12003. G6. 20251452. 7, 234. 8, 651. 
XVIII. B. Pace 239. 
22343, 9. 12770. 3, 131211. 4, 111022. 
2t94, 6, 7189. 7, 718. 8. 10525. 
2445, 10. 1009e. 
22 


5S. AR. 
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PN 


XVIII. C. Pace 240. 


640°2. 9. 11020-02. 3, 3123-11. 
451-0213. 5. 225-16. 6. 1336°3630. 
126-259148036t. 8, 19-805. 9, 103°3125. 
56°72. 19, 3000-123460. 
XIX. Pace 245. 

£1976. 5s. 8d. . Q, £60. 16s. 7d. 3, £124. 4s. 6d, 
£276. 5s. 5, £85. 10s. 10d. 6. £139. 17s. 10d. 
£180. 3s. 64d. 8, £68. 0s. 11d. 9, £2083. 6s. 8d. 


£111. 11s. 3d. 1]. (i) 25°52, (ii) 12, 3,%, (iii) 422, (iv) 244 
(i) £61. 3s. 6d., (ii) £648, 11s, 2d., 14354 Roubles, 8459¢. 
London on Petersburg at 3 mos. 22°17... [pence for 1 R.]. 


MISCELLANEOUS EXAMPLES, Pacus 247—284, 


Five million six thousand and seventeen, 13025011, 


Q 


1000769. 3. 204. 4, 192283. 5, 148, 85800. 
185 , 

318, ii 1456" 8. 0416. 9, 6d, 

£494. 13s. 14d. 11, 470046066583. 12. 10624. 

969318. 14, 108 lbs. 

Rx xT BRS maw ay XOX TF. 16. a 


4. 18. 86L.-19. £1 20... £499.18 ei gaecee. 
117. 23, 85m. 4 fur. 6p. 3 yds. 25, 1008000, 16128000. 


a 27, £1435. 28, 0000025, 2500, 29, -08125. 


9s. 3d. 31. 1899, MCCCCLXXXIX. 

11 miles 640 yards. 33, 22 tons 5 cwt. 2 qrs. 34, - 227. 
32. 36. ‘ 37. £161. 10s. 63d. 

7 447 #561 


SRE Ri. es 3 , : : 
11 ’ 925 ’ 33300 . 39. 57875, 14s. 103d. 40. £10. 19s. ld. 
£2,188. 3hd. 42, Sft. din. 43, 11m. 3f. 28p, Lyd. 1ft. 2in. 
In 14 min., 462 and 440 yards from starting. 45, 3 yds. 9 in, 


‘ 4 ( ‘ 
1873 49° ou ag 8 946. <4 
88 50 


3920 ° 

£1. 1s. 14d. 51, 1196. 52. £253. 5s. 8d. 
4f, 4p. dyds. 2 ft. 7 in. 54, 360, 55. : 

79 1 a Woe : 

979° 57. i0° 58. 30°0736, 30073600. 
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181 
940° 60. £273. 2s. 1d. 6l. £1. 


I a a 
o1 
co 


62. 1578 m.2f. 10 p. 2 yds. 2 ft. 4 in. 63, £1. 18s. 6d. 

64, 23. 65. 1538. 66. 1+, 25. 

3882°57, -00330578512396694214876. 68, 9°875 yds. 
£23.43.32d. 70, £11.18s.4d. 71, £1158. 6s.9d., 4d. 
104. 73, 94 Ibs. 74, 4,9,. 75, £22. 

60 years, 28 years. 77, £81. 10s. 114d. 

£20092. 10s... 79, 24 acres. 80. 64, 128. 

4, 1, 3. 82. 137. 


TAyds.2ft. 989, 4:54 chains. 90. 3°872, 1936, -2846. 
Saturday. 99. 332. 93, 524 yards. 94, 9, 68.48. 
11-31. - 96. £1260. 10s. 97, 10 days. 
£6.9s.2d. 99, 84. 100. £507. 5s. 101, £261. 11s. 43d. 
34538724, 15a. 3r. 30 p. 22 yds. 8 ft. 136 ins. 
£26. 5s. 104, 18. 105. 1qr. 82 lbs. 
£3796. 7s, 6d. 107. 200 ft. 108. 40a. 35p. 
1296. 110. 30 percent. 11]. 484. 
488. 113, . 48. 114. (i) = (ii) 2,%. 
£1. 15s. 8d., °1783. 116. £1642. 16s. 44d. AW by Pee 
2400, £8. 8s. 119... 212: 120. £33. 12s. 74d. 
. 9052, r. 50. 122. £5. 10s. 3d., £6. 2s. 9d. 
103. 2 124. 20634, 1530000, -000806451612903225. 
195, £301. 6s. 19d. 126, 258-989504. 127. 15s. 
198, 448°7... gals. 129, £1644. 2s. 130. 23. 
. 131, 72361, 54984. 132. £300, £250, £325. 133, 517. 
| 134. £3.3s. 135, 33, rem. 0036 yds. 186, £3. 3s. 114d. 
137. 13 pieces. 138, 45. 1389, £2. 8s. 
140, £2500. 141. 80. 142. 8m. 7 fur. 4p. 2 ft. 11in. 


143, 2x3? Px1l, 2x3x7 144, 942. 145, 5a. 
| . £86. 16s. 04d. 147, 22a. 2r.12p., £56. 8s. 9d. 
148. 220-09...gals. 149. 5d., £2500. 150. £425. 


151. 24d. 152, 224. 153, 2431=11x13x17. 1654. ni 
155. 6°8038663, -109. 156. 47s. 3d. 157. 120. 


158. 44in. 159. 1702-88... 160, £7. 3s. 4d. 161. 134903. 
162. £33852. 8s. 43d. 163. 102 yds. 2 ft. 9in. 164, 12989. 


a ee a 
_ 
> 
jon) 


3m. 3fur. 15p. lyd. 2ft. 5in., lla. 3r. 25p. 10 yds. 84, 5. 
_° 15925, 3. 86, £1001.17s.6d. 87, Iewt. 2qrs, 21 Ibs. 


B 


4 
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166. 
170. 
173. 
176. 
179. 


183. 


187. 
191. 


194, 


198. 
201. 
205. 


208. 


213. 


216. 


219. 
222. 
225. 
227. 
230. 


232. 


235. 
237. 
240. 
243. 
246. 
248. 
251. 
254. 
257. 
260. 
263. 
266. 
269. 


272. 
276. 
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8. 167. , 11. 168. £1053. 169. 142. 

8 months. 171. 50. 172. 1,°; miles. 

£4000, £2500, £2000. 174, 20. 175; 4E 

19s, 74d. 177. 195 miles. 178, £9. 3s. 9¢ 

1035. 180, £650. 181” Ry: 182. Tuesday. 
1 


Q3.10d. 184, 1. 185, £41416. 186. a: 
250a.2r. 188, £230. 189, £233. 6s.8d. 190, 1652% 


ee 192. £1050. 193, 5,23,tons 
ae 195. 35: 196, 6. 197, £11. 10s. 1d 
4a.lr. 199, 4401°57... oz. 200. £2. 19s. 7d. 
40002. 202. 6% 203, 81940. 204, £60. 12s. 43a 
£2. 10s. 14d. 206. 1s.34d. 207. 4. - 
£4000. 209, £79. 2s. 11d. 210516." 899. 8% 
‘375. 914, £45. 8s. 64d. 915, £7. 10s. 

£1. 217. £10000. 918, 22. 

£854. 16s. 220. 1263. 921. 513. 

£1. 9s. 2d., 17%. 223, 352. ~ 994, £1001. 6s. 

162 loads, £2. 18s. 4d. 996. £21. 13s. 6d. 
£37. 10s., £18. 15s. 298, £403. 6s.5d. 299, £48. 8s 
£246. 15s. 231. 627; 38, 11, 19, 33, 57, 209, 627. 
<8 ae 233. 3s. 84d. 934, £91749. 3s. 9d. 
1447842 gallons, 6463 tons. 236. le, 1d. 

1pint. 9238. 18-08 percent. 939. £515. 

£28, 12s. 11d. 241, 193. 242. £360. 
56°175786047073. 244, 8978gals.1pt. 945, Is. 6d. 
2663323 acres, £14821030, 947. £2. 10s. 

14 years. 949, £13. 12s. 11d. 950. £5383. 
£18. 14s, 64d. 952. 12. 253. 4s., £5. 16s 
£1924. 188. 73d. 255, £34. 7s. 4d. 256. 36 days. 
£5750. 258. 23 years. 259. £444. 10s. 

175. 261. 3a.1r.10p. 5 yds. 262. £675. 
‘000416, 264, £11. 1s. 8d. 265. 494 yds. 
937°4. 267. 40. 268. 4, £135. 8s, 4d. 
£25.08.2hd. 270, £220. 271, 15a.3r.30p, 22 yds. 8ft.136in 
a: 273. °1388. 274, 441bs. 9275. 99-7... minutes. 


£14. 18s. 74d. 277. 139. 278. £12. 6s. 3d. 


279. 


283. 
285. 
286. 
289. 
293. 
296. 
299. 
302. 
306. 
309. 


311. 


314. 
317. 
321. 
325. 
329. 
332. 
336. 
339. 
342. 
344. 
347. 
350. 
351. 
354. 
356. 
357. 
359. 
360. 


362. 


366. 
369. 


372. 
375. 


377. 
380. 
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£2100. 280, £41. 6s. 8d. 281, 12Ibs. 282, n. 
40, 10:325. 984, 13 pieces. 

1 in, = 2°53995¢.m., 1 sq. in. = 6°45136 sq. centimetres. 

£11. 8s. 987. 4 roods. 988. 44 years. 


£496. 16s. 9d. 290. £350. 291, 11. 299, £2.3s.4d. 


11°31 lbs. 994, £1667. 14s. 995, £2. 2s. 
£8400. 297. 284. 298. £87. 18s. 2d. 

£834. 8s. 2d. 300. £202. 10s. 801. £40. 
18,3. 303. £249. 6s. 304. 60. 305. 10 ft. 
12. 307. £750. 308. £3850, £3630. 

6°9, 26°6133. 310, 14 miles at 40, and 824 at 50. 

£95. 13s.4d. 312. Aes $13, oa 

£667. 18s. 6d. 315, £5. 16s. 8d. 316. 33- 

130. 818. 214. 319, 130452. 320. 6 days. 
292, 322. 14. 323. 8d. 394. £1. 4s. 6d. 
125000. 326. 28:5. 327. £315. 398, 127 yds. 
£8822. 330, £1380, £1242, £276. 33], 2m. 3 fur. 
3. 333. £11. 8s.9d. 334, 10 days. 335. 92. 

£96. 17s. 5d. 337. 5 per cent. 338. 98. 

393,°;, 1061. , 340, £7. 138s. 3d. 341, £468. 4s. 3d. 
i 343, -06494 days=1 hr. 33 min. 39-816 secs. 

As, 6d. 345, 21 ft. by 16 ft. 4 in. 346, 10:16. 
£3311. 348, 4 days. 349, 273%, min. past 5. 
251968°5 fr., 48656°86 dollars, 204255°31 m. 

Saturday. 352. 63. 353. 45 days. 


£1019086. 16s. 355, 183. 

£501. 16s. 6d., £250. 18s. 3d., £83. 12s. 9d., £20. 18s. 23d. 
2211, 234. 358. 44 per cent. 

£1939. 13s. 2d., £13. 6s. 8d. 

A at seratch, B 15 ft., C 29 ft., D 42 ft. 3861. 188+. 


hd 363, 204. 364, 16 days. 365. £264. 
£1190, £610. 367. ‘i, 4:46, 8 ft. 368. 60, 30, 12. 
3 to 4. 370, 20s.,18s.,15s. 3871. £33. 

2 373, 1-981, *53. 974, 1543-16. 

16° | 

£1, 88. [12 pieces]. 376, 4800 eggs, 97; per cent. 
32 minutes. 378. 3 per cent. 379, 12 min., 24 min. 


£152. 381, £2. 9s. 114d. 389, 66 yds., 15 miles an hour. 
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383. £7. 8s. 384, £29081. 8s, 114d. 385. £16000, 
386, 31ft.6in., 10 ft. 6Gin., 12 ft. 387, 331. 888, £10562. 10s. 
389. -00i, 010213, -O2i, -032413, -65, -1, -125, -i49857. 
390. 25°52 fr. 891. £1050. 12s. 64d. 3992. -013. 
393, 140. miles. 394, £720. 395. 7 to 5. 
396. 1ft. 6in. 397. £901. 6s. 8d. 398. 732. 
399. £165. 400. £1=25:23 fr. 401. 10 ft. 
402. £10489. 10s. 403. £1200. 404, 6s. 2d. 
405. 1440, 144, 1017. 406. 417yds., 973 yds. 407: 12 o’clock. 
408. £1575. 410. One has 4 half-crowns 1 fl. and 15 sixpences, 
411. 132 yds. 412. £7765. 6s. 8d. 413. 44 per cent. 
414, 44000. 415. 10 ft. 416. £600. 
417. 14 cubic feet. 418. ae ‘ 

- 419. Consols, 4 £3860, B £3877. 10s. 420, 20. 
421. 15.5; yds. 422. 32,8 min. 423. 37730000. 
494, 20 per cent. 425. 2£5. 18s. 426. £11040. 
427. (i) 424sq. ft., (ii) 99 ft. 52in., (iii) 88136. 428, £2625. 
429. 61tons12cwt. 480, £517. 10s., £828, £1012. 10s. 
432. 315. 433. The latter, 2 per cent. nearly. 434, 782. 
435. 12 percent. 436. 21 ft. by 18 ft. 437. £30. 8s. 
438. £54. 12s. 439. 2s. 6d., 3s. 440. £7392, £5733. 
449. Half a pint. 443. 10 miles an hour. 
444, 13 weeks, 13 shillings. 445. 250. 446. 60. 
447. 10 percent. 448, £367. 4s, 2d. 449, 72. 
450. 4808. 451, £843. 15s. 452. 15s. 6d. | 
453. £124. 2s. 7d. 454. 84 per cent., £971. 5s. carried forward. 
455, 124 days. 456. 114°? minutes. 457. 2 days. 
458. 38. 459, 3232. 460. 216, 135, 81, 189. 
461. 50 miles. 462. A 5 min. 20 sees., B 5 min. 52 sees, 
463. A wins by = mile. 464, £300. 
465, £65. 8s. 9d., £196. 6s. 3d., £261. 15s. 466. £3. 16s. 
467, 15. 468. 15, 60, 75. 469, i11hrs. 54,% min. 
470. lLhr.5,5,min., 6 0’clock. 471, 42timesan hour, § of a mile. 
472. 6°907...per cent. 473. 30s. 474, 40. 475. £3750. 
476. 5 hours. 477. 23°37, 25°87, 25°7, 28°54, 33-34, 26-98. 
478, At 6Pp.m., 134 miles from C, 479, Each man £4, each 
woman £3, each child £2, 480. 15. 481, £124. 19s. 9d. 
482. 100 lbs, 483, 12s. 484, £605. 485. 11040808. 
486. 12min.,134min. 487, 457x 38. 488. 4 acres, 1462 yds, 
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489, Abyi8yards. 490, 3:2808. 491, 2s. 6d., 4s., 2s. 
4992, 243. 493. 24 min. 

494, £179. ds., £59. 15s., £96, £48. 495, 168 lbs. 

496, 126 yards. 497, 20 miles out, 16 miles an hour. 


498. 672 oz. of gold and 64 of alloy. 
499. 19sheep, 80 geese and 101 pigs; or 38 sheep, 160 geese and 2 pigs. 
500. £91395. 4s. 


EXAMINATION PAPERS. Pacss 284—300. 


I. Al, 689902. AQ, £1844. 4s., 25 p. 3 yds. 1 ft. 7 in. 
A 8, 2 tons 7 cwt. 2 qrs. 23 lbs. 8 oz. 5 drs. A4, £12. 0s. 64d. 
Bi, £7. 9s. Thd., 4. BQ, °0302, 40364583. B 3, 14s. 9d. 
B4, £261. 15s. 72d. Cl, gallon. CQ. £552. 14s. 3d. 
C3. £987. 4s. C4, 8 seconds, 154 feet. 

II, Al, £26. 6s. 8d. A 2, 6 A3, 15125. 


A4, £5676. 13s.4d. A5, £65.4s.1d. B11, A £250. ds. 11d., 
B £194. 14s. 8d., C £150. 5s. 8d. BQ, £104.10s. B3, 8 days. 
B4, 72gallons. B5, 114seconds. B6, The latter, £12967. 10s. 

I, 1. 1a 2, 2448. «8, (1), (2) 14, (8) 875, 
(4) 1. 4, 3d. 5, 25 ft. 6, 120 gallons. 7, £258. 10s. 64d. 
8. (a) £74.19s. 6d., (b) £75. 9, L£10increase. 10. 23. 13... 02. 
ma 12. 12. 11 hrs. 45 min. 13. £958. 18s. 8d. 

3 


awe. 1.) 5; “29; 220. 9. (1) 5555555, (2) 5. 3. £200, 
156 tons 4 cwt. 1 qr. 4 Ibs. 4. £3. 11s. 84d. 5, 60 days. 
6. £256. 12s. 7, £78, £84. 8, 10606. 9, £11. 5s. 
10. 21. 

ae 5, 18. 9, 20160. 3, £3. 14s. 64d. 
4. £330. 7s. 6d., £220. 5s., £165. 3s. 9d., £132. 3s. 
5, £4239. 9s. 7d. 6. 2574. 6*, 4752. 7. 383s. 
7* 33. 2d. 8, 100 fi, =216 fr. g* £215. 9, 184 feet. 
9*, 24 tons 2 cwt. 16 lbs. on 64344, 10*, 284. 

VI, 1. 405216. 9, £1040. 6s. 7d. 3, 7x9x18x 87. 
4, 21%, 259. 5. °378048, 10s. 9d. 6. £5284. 17s. 6d. 
7. £35. 16s, 1d. 8, 36 days. 9, 17s. 6d. 


10, Tuesday at noon. 11. £3. 5s. 103d. 
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VII. 1. 24secs., 5 secs. 9. 1232. 3. 6 fur. 20 po. 2 ft. 
4, 105-343. 5, -9114583. 6, £1405. 6s.8d. 7, 10per cent., 
£71. 12s. 6d. 8. 5hr. 374 min., 4 hr. 30 min., 3 hrs. 45 min. 
9, 4264 cu. in., 10s. 2d. 10, £415. 5s. Lh. »£133. 6s. 8d, 
12. 33 cwt. 1 qr. 8 lbs. 15°36 oz. A, £208. 18s. 103d. B, £283. 
14s. 6d. C, £5. 5s. 5d. D,*23769. EH, £3500, £9.15. 10d. F, £25, 
£33. 6s. 8d., £41. 13s. 4d. 


VIII. 1. 4972. 9. 2ft. 6 in. 3, 39. — 4, 870297, 
30 40 45 48 50 
8m, 4 yds. 2 ft. 9 in. 5. £2. 6s. 3d. 6. 60 ’ 60 ; 60’ 60° 60 ‘ 


7. 42, i a ie 8, £1206. 9s. 74d. 9, 27in. 10, At 


347 min. past 6 o’clock a.m. on Sept. 28. One o’clock will then be 
too fast by 15 min, 25% secs. 
IX, ]. 127472,72m.2fur.1p.2yds.8in. 9, £118.12s. 11d. 


9 Bh. a. 184, ae 5, *28532439, 18-173; 3, 142857, -i, 
-09, 076923. 6. °3456. 7, 84 years. 8. A £12, 
B £24, C £52. 9, 22862 yards. 


X, 1, £112.94 2, 70575,-07575, (i) £160.11s, (ji) 7. 
3. 23-851, £691. 4, 2112 yds., £72. 5, 2% years. 6, £182. 


7. (i) 40 Ibs., (ii) 15 lbs. 8. £152. 7s. 5d., 24 per cent. 

9, £23. 13s. 3d., £3820. 10. 60 miles an hour. 1h ee 

cea 1. 204720324. 9.. 17, 17220. + eg 4, °0482, 
19 “2 

495? 55” 197. 5, 352 yds. 6, £184. 8s. 84d. Akay 


8, 142 yards. 9, £2.10s.2d. 10, 83. 11, £3880, £3120. 
XII. 1. 144060900. ox RAS 3. 206921, 7a. 3r. 28 p. 
3yds.1ft. 4, £24983. 8s, 3d., £11764. 6s. 14d. ' 5, £1. 18s. 1d. 
7, 24983°75 fr. 8, £105. 9, £302. 1s. 8d., £70. 
10. £25000, £10000. 
XIII. 2. °603080. 98, £463. 3s.04d. 4, £1634. 8s. 72d. 


5, 1,43, 3. 6. °0028984375, 5. 7, £442, 4s. 6d. 
8. #ie7e. 11d. 9, 64 per cent. 10. 4 per cent. 
ll, ‘et. 18s. 5d, 12. 3%, £164. 5s. 9d. 


15. Due to Wilson £303. 16s. 8d., to Jackson £11, 18s. 4d. 

XIV. 1. £24. 7s. 5d. 9. 4°8779422, -0151465, 8, 2822. 
4, £824. 12s. 7d., 6966°21 fl. 5, 10d. 6. £104. 19s. ld. 
7, £424, 5s. 2d. 8, 25°23 fr. for £1. 9, About 56}. 
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*,* Many of the books in this list can be had in two volumes, Text 
and Notes separately. 


I. GREEK. 


Aristophanes. Aves—Plutus—Rane. By W. C. GREEN, 
M.A., late Assistant Master at Rugby School. 3s. 6d. each. 


—— Vespae, By C. E. GRAVES, M.A. [Nearly ready. 
Aristotle. Outlines of the Philosophy of. By EDWIN 
‘ Wa tiacez, M.A., LL.D. Third Edition, Enlarged. 4s, 6d. 

Euripides. Heracleidae. By E. A. BECK, M.A. 3s. 6¢. 
Hercules Furens. By A. GRAY, M.A., and J, T. 
- Hutcuinson, M.A. New Edit. 2s. 

Hippolytus. By W. S. HADLEY, M.A. 2s. 
Iphigeneia in Aulis. By C. E.S. HEADLAM, M.A. 2s. 6d. 
Herodotus, Book V. By E. S. SHUCKBURGH, M.A. 3s. 
—— Book VI. By the same Editor. 4s. 

Books VIII., IX. By the same Editor. 45. each. 
Book VIII. Ch. 1—90. Book IX. Ch, 1—89. By 


the same Editor. 2s. 6¢. each. 

Homer. Odyssey, Book IX. By G. M. Epwarps, M.A. 2s. 6d. 
Book &. By the same Editor. 25.6¢d. Book #2£1. By the same Editor. 2s. 

——— Iliad. Bks. VI., XXII., XXIII. By thesame. 25, each, 

Lucian. Somnium Charon Piscator et De Luctu. By W. E. 
HEITLAND, M.A., Fellow of St John’s College, Cambridge. 3s. 6d. 

Menippus and Timon. By E. C. MACKIE, B.A. 35. 6d. 

Platonis Apologia Socratis. By J. ADAM, M.A. 3s. 6a. 

Crito, By the same Editor. 25. 6d. 

Euthyphro. By the same Editor. 2s, 6d. 

Plutarch. Life of Demosthenes. By Rev. H. A. HOLDEN, 
BUA LED. 14s. 62. ; 

Lives of the Gracchi. By the same Editor. 6s. 

Life of Nicias. By the same Editor. 5s. 

______ Life of Sulla. By the same Editor. 65. 

Life of Timoleon. By thesame Editor. 6s. 

Sophocles, Oedipus Tyrannus. School Edition. By R. C. 
Jess, Litt.D., LL.D. 4s. 6d. 

Thucydides. Book VII. By H. A. HOLDEN, HA, LG. oa 

Xenophon. Agesilaus. By H. HAILSTONE, M.A, 25. 6d. 

_____ Anabasis. By A. PreTor, M.A. Two vols. 75. 6d, 

BooksI.and II. By thesame. 4s. 

Books I. Ill. IV. and V. By the same. 2s. each. 

Books II. VI. and VII. By the same. 2s. 6a. each. 

Xenophon. Cyropaedeia. Books I. II. By Rev. H. A, HOL- 
pEN, M.A., LL.D. 2 vols. 6s. : 

Books III. IV. and V. By the same Editor, 55. 


Books VI. VII. VIII. By the same Editor. 55. 
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Beda’s Ecclesiastical History, Books ITI., IV. By ju... 
Mayor, M.A., and J. R. Lumpy, D.D. Revised Edition. 7s. 6d. 
Books I. II. [7x the Press. 


Caesar. De Bello Gallico, Comment.I. By A. G. PESKETT, 
M.A., Fellow of Magdalene College, Cambridge. 1s. 6¢. ComMMENT. IL. 
Tif. 2s. Comment, I. I]. III. 3s: Comment. IV. and V. 1s.6¢. ComMMENT. 
VII, 2s. Comment. VI. and Comment. VIII. 18. 6a. each. 

De Bello Civili, Comment.I. By the same Editor. as, 

Cicero. De Amicitia.—De Senectute. By J. S. REID, Litt.D., 
Fellow of Génville and Caius College. 3s. 6a. each. 


In Gaium Verrem Actio Prima. By H. COWIE, 
M.A. 15. 6d. 


Book XXII. By the same Editor. 25. 6a. 
Book XXVII. By H. M. STEPHENSON, M.A. 2s. 6d. 


Lucan. Pharsaliae Liber Primus. By W. E. HEITLAND, 
M.A., and C. E. Haskins, M.A. | 15. 6d 


Lucretius, Book V. By J. D. Durr, M.A. 2s. 
Ovidii Nasonis Fastorum Liber VI. By A. SIDGWICK, M.A., 
Tutor of Corpus Christi College, Oxford. 15. 6d 


Ovidii Nasonis Metamorphoseon Liber I. By L. D. DowDALL, 
LL.B.; B.D. 1s. 6d. 


Quintus Curtius. A Portion of the History (Alexander in India). 
By W. E. Heirvanp, M.A.,, and T. E. Raven, B.A. With Two Maps. 38. xd. 


Vergili Maronis Aeneidos Libri I.—XII. By A. SIDGWICK, 
-A. 1s. 6a. each. 


Bucolica. By the same Editor. ts. 6d. 
Georgicon Libri I. IT, By the same Editor. 25. 
Libri ITI. IV. By the same Editor. 2s. 


The Complete Works, Bythe same Editor. Two vols. 
Vol. I. containing the Introduction and Text. 3s. 6a. Vol. Il. The Notes. 45. 6, 
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Il. FRENCH. 


Corneille. La Suite du Menteur. A Comedy in Five Acts. 
_By the late G. Masson, B.A. 28. _ 
‘Polyeucte. By E.G. W. BRAUNHOLTZ, M.A., Ph.D. 25. 


“De Bonnechose. Lazare Hoche. By C. CoLBeck, M.A. 


Revised Edition. Four Maps. 2s. 


‘D’Harleville. Le Vieux Célibataire, By G. MASSON, B.A. 25. 


De Lamartine. Jeanne D’Arc. By Rev. A: C. CLAPIN, 
M.A. New edition revised, by A. R. Roprs, M.A. 1s. 6d. 


De Vigny. La Canne de Jonc. By H. W. Eve, M.A. Is. 6d. 
Erckmann-Chatrian. La Guerre. By Rev. A. C. CLAPIN, 


ee BF Fae e 

La Baronne de Staél-Holstein. Le Directoire. (Considéra- 

~ tions sur la Révolution Frangaise. Troisi¢me et quatriéme parties.) Revised 
and enlarged. By G. Masson, B.A., and G. W, ProTHERO, M.A. 2s. 

Dix Années d@’Exil. Livre II. Chapitres 1—8. 


By the same Editors. New Edition, enlarged. 2s. 


emercier. Fredegonde et Brunehaut. A Tragedy in Five 


Acts. By Gustave Masson, B.A. 25. 
Moliére. Le Bourgeois Gentilhomme, Comédie-Ballet en 
~ Cing Actes. (1670.) By Rey. A. C. Crapin, M.A. Revised Edition. 15. 6d. 


L’Ecole des Femmes. By G. SAINTSBURY, M.A. 25. 6d. 


= Les Précieuses Ridicules. ._By E. G. W. BRAUNHOLTZ, 


M.A., Ph.D. 2s, Abridged Edition. 1s. 
Piron. La Métromanie. A Comedy. By G.MAssoN, B.A. 25. 
Ponsard. Charlotte Corday. By A. R. Ropes, M.A. 2s. 


- Racine. Les Plaideurs. By E.G. W. BRAUNHOLTZ, M.A. 25. 


Abridged Edition. Is. 

Sainte-Beuve. M. Daru (Causeries du Lundi, Vol. IX.) 
By G. Masson, B.A. 2s. 

Saintine. Picciola. By Rev. A. C. CLAPIN, M.A. 2s, 

Scribe and Legouvé. Bataille de Dames. By Rev. H. A. 


_ Butt, M.A. 2s. 

Scribe. Le Verre d’Hau. By C. Corpeck, M.A. 25. 

Sédaine.. Le Philosophe sans le savoir. By Rev. H. A. 
Butz, M.A. 2s. 

Souvestre. Un Philosophe sous les Toits. By H. W. EVE, 


M.A. . 2s. 

Thierry. Lettres sur Vhistoire de France (XIII.—XXIV.). 
By G. Masson, B-A., and G. W. PROTHERO, M.A. 2s. 6d. 

Récits des Temps Mérovingiens I.—III. By GUSTAVE 
Masson, B.A. Univ. Gallic., and A. R. Ropes, M.A. With Map. 3s. 

Villemain. Lascaris ou Les Grecs du XVe Siécle, Nouvelle 
Historique. By G. Masson, B.A. 25. 

Voltaire. Histoire du Siécle de Louis XIV. Chaps. L— 
XIII. By G. Masson, B.A., and G. W. ProrHEero, M.A. 2s. 6d. Parr II. 
Cuaps. X1V.—XXIV. 25.6d. Partrill. Cnaprs. XXV. to end. 2s. 6d. 

Xavier de Maistre. La Jeune Sibérienne. Le Lépreux de 
Ja Cité D’Aoste. By G. Masson, B.A. 1s. 6d. 


London: Cambridge Warehouse, Ave Maria Lane. 


4 PUBLICATIONS OF 


IV. GERMAN. 
Eallads on German History. By W. WAGNER, Ph.D, 2s. 
Benedix. Doctor Wespe. Lustspiel in fiinf Aufziigen. By 
KakL HERMANN BREUL, M.A., Ph.D, 3s. : 7 
Freytag. Der Staat Friedrichs des Grossen, By WILHELM 
WAGNER, Ph.D. © 2s. 
German Dactylic Poetry. By WILHELM WAGNER, Ph.D. 3s. 
Goethe’s Knabenjahre. (1749—1761.) By W. WAGNER, Ph.D. 
New edition revised and enlarged, by J. W. CARTMELL, M.A. - 25, 
Hermann und Dorothea. By WILHELM WacGN ER, 
Ph.D. New edition revised, by J. W. CarrmzLt, M.A. 38. 6a. 
Gutzkow. Zopf und Schwert. Lustspiel in fiinf Aufziigen, 
By H. J. WoLsTENHOLME, B.A. (Lond.). 3s. 6d. 
Hauff. Das Bild des Kaisers. By KARL HERMANN BREUL, 
M.A., Ph.D,, University Lecturer in German. 35. ' 
Das Wirthshaus im Spessart. By the late A. 
SCHLOTTMANN, Ph.D, and J. W. CARTMELL, M.A, 35. 
Die Karavane. By A. SCHLOTTMANN, Ph.D. 35. 
Immermann. Der Oberhof. A Tale of Westphalian Life, by 
WILHELM WAGNER, Ph.D. 3s. 
Kohlrausch. Das Jahr 1813. By WILHELM WAGNER, Ph.D. 2s. 
Lessing and Gellert. Selected Fables. By KARL HERMANN 
Breut, M.A., Ph.D. 35. 
Mendelssohn’s Letters. Selections from. By J. SIMEZM.A, 3s. 
Raumer. Der erste Kreuzzug (1095—1099). By WILHELM 
WAGNER, Ph.D. 2s. : : 
Riehl. Culturgeschichtliche Novellen. By H. J. WOLSTEN- 
HOLME, B.A. (Lond.). 38. 6d. 
Schiller, Maria Stuart. By Kari HERMANN BREUL, M.A, 
Ph D, 3s. 6d. 
Wilhelm Tell. By the same Editor. 25.6d. Abridged 
Edition. ts. 6d. a Teas ‘ 
Geschichte des Dreissigjihrigen Kriegs. Buch III. 
By the same Editor. 3s. 


Uhland. Ernst, Herzog von Schwaben. By H. J. WOLSTEN- 
HOLME, B.A. 3s. 6d. 


————$—$_$_.. 


V. ENGLISH. 
Bacon's History of the Reign of King Henry VII. By 


the Rey. Professor Lumby, D.D, 3s. 
Cowley’s Essays. By the Rev. Professor Lumby, D.D. 4s. 
Milton’s Comus and Arcades. By A. W. VERITY, M.A., 


sometime Scholar of Trinity College. 35, 


Milton’s Ode on the Morning of Christ’s N ativity, L’Allegro, 


11-Penseroso and Lycidas. By the same Editor. 2s, 6a. 
Milton’s Samson Agonistes. By the same Editor. — 2s. 6d. 
Milton's Paradise Lost. Books. IT. By the same Editor, 2s, 
—-- soa Bks. ITI. IV. By the same. [x the Press. 
— —— Books V. VI. By the same. 2s, 
oa maa Books XI. XII. By the same. 2s. 
More’s History of King Richard ITI. By J. R. LuMBy,D.D. 3.62. 
More’s Utopia. By Rev. Prof. Lumpy, D.D. 38. 6d. 


London: Cambridge Warehouse, Ave Maria Lane. 
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Sidney, Sir Philip. An Apologie for Poetrie. By E. S. 
SHUCKBURGH, M.A. The Text is a revision of that of the first edition of 1595. 3s. 

Thales to Cicero, A Sketch of Ancient Philosophy. By 
JoszpH B. Mayor, M.A. 3s. 6d. . 

The Two Noble Kinsmen, By the Rev. Professor SKEAT, 
Litt. Dee 38. 6a PP 


VI. EDUCATIONAL SCIENCE. 


Comenius, John Amos, Bishop of the Moravians. His Life 
and Educational Works, by S. S. Lauri, LL.D., F.R.S.E. 3s. 6d. 


Education, Three Lectures on the Practice of. I. On Mark- 


ing, by H. W. Eve, M.A. II. On Stimulus, by A. Sipncwickx, M.A. III. On 
the Teaching of Latin Verse Composition, by E. A. Apporr, D.D. 2s. 
Stimulus. A Lecture delivered for the Teachers’ Training 
_ Syndicate, May, 1882, by A. Sipewick, M.A. 1s. 
Locke on Education. By the Rev. R. H. Quick, M.A. 35. 6d. 


Milton’s Tractate on Education. A facsimile reprint from 
the Edition of 1673. By O. BrownineG, M.A. 2s. 

Modern Languages, Lectures on the Teaching of. By C. 
CoLseEck, M.A. 2s. 

Teacher, General Aims of the, and Form Management. Two 
Lectures delivered in the University of Cambridge in the Lent Term, 1883, by 
F. W. FARRAR, D.D., and R. B. PooLe, B.D. 1s. 6d. 

Teaching, Theory and Practice of. By the Rev. E.-THRING, 
M.A., late Head Master of Uppingham School. New Edition. 4s. 6d. 


British India, a Short History of. By E. S. CARLOS, M.A., 
late Head Master of Exeter Grammar School. _ 1s. 

Geography, Elementary Commercial. A Sketch of the Com- 
modities and the Countries of the World.. By H. R. Mixt, DE Se.5. FRSA 

Geography, an Atlas of Commercial. (A Companion to the 
above.) By J. G. BarrHotomew, F.R.G.S. With an Introduction by HuGH 
Robert Mixi1, D.Sc. 3s. 


Vil. MATHEMATICS. 


Arithmetic for Schools. By C. SmitH, M.A., Master of 
Sidney Sussex College, Cambridge. 3s. 6d. 

Elementary Algebra (with Answers to the Examples). By 
W. W. Rouse Batt, M.A. 4s. 6d. 

Fuclid’s Elements of Geometry. By H. M. Taytor, M.A, 
Books I.—VI. 4s. Books I.—IV. 3s. Books I. and II. 1s. 6¢. 
Books III. and IV. is. 6d. Books V.and VI. is. 6d. 

Solutions to the Exercises in Euclid, Books I-IV. By 
W. W. Taytor, M.A. 6s. : f 

Elements of Statics and Dynamics. By S. L. Loney, M.A, 

5. 6d. Or in two parts. Part t. BElements of Statics. 4s. 6d. 
art II, Elements of Dynamics. 3s. 6d. : 

Solutions to the Examples in the Elements of Statics and 
Dynamics, By the same Author. 7s. 6d. ; 

Mechanics and Hydrostatics for Beginners. By S. L. LONEY, 
M.A. 4s. 6d. : } : 

An Elementary Treatise on Plane Trigonometry. By FE. 
W. Hozson, Sc.D., and C. M. Jessop, M.A. 4s. 6d. 


Other Volumes are in preparation. 


London: Cambridge Warehouse, Ave Maria Lane. 


Che Cambridge Bible for 
Srhools and Colleges, 


GENERAL EDITOR: J. J. S PEROWNE, D.D., 
BisHOP OF WORCESTER. 


W745 difficult to commend too highly thts excellent series.” —Guardian. 


“The modesty of the general title of this series has, we believe, led 
many to misunderstand its character and underrate its value. The books 
are well suited for study in the upper forms of our best schools, but not 
the less ave they adapted to the wants of all Bible students who are not 
specialists. We doubt, indeed, whether any of the numerous popular 
commentaries recently wssued in this country will be found more ser- 
viceable for general use.” —Academy. : 


Now Ready. Cloth, Extra Feap. 8v0. With Maps. 
Book of Joshua. By Rev. G. F. MAcLEar, D.D. 25. 6a. 
Book of Judges. By Rev. J. J. Lias, M.A. 35. 62. 

First Book of Samuel. By Rev. Prof. KIRKPATRICK, D.D. 35.6d. 
Second Book of Samuel. By the same Editor. 38. 6d. 

First Book of Kings. By Rev. Prof. Lumpy, D.D. 35. 6a. 
Second Book of Kings. By Rev. Prof. Lumpy, D.D. 38. 6a. 
Books of Ezra and Nehemiah. By Rev. Prof. RYLE, B.D. 45. 6d. 
Book of Job. By Rev. A. B. DAvipson, D.D. 5S. 

Book of Psalms. Book I. By Prof. KIRKPATRICK, D.D. 35. 6d. 
Book of Ecclesiastes, By Very Rev. E. H. PLUMPTRE, D.D. 55. 
Book of Jeremiah. By Rev. A. W. STREANE, B.D. 4s. 6a. 
Book of Ezekiel. By Rev. A. B. Davipson, D.D. 5S. 

Book of Hosea. By Rey. T. K. CHEYNE, M.A., D.D. 35. 
Books of Obadiah & Jonah. By Archdeacon PEROWNE. 25. 6d. 
Book of Micah. By Rev. T. K. CHEYNE, M.A., D.D. 15. 6d, 
Haggai, Zechariah & Malachi. By Arch. PEROWNE. 3s. 6d, 
Book of Malachi. By Archdeacon PEROWNE. I>. 

Gospel according to St Matthew. By Rev. A. CARR, M.A, 25, 6d. 


Gospel according to St Mark. By Rev. G. F. MACLEAR, 
«DD. > 28. 6d. 


Gospel according to St Luke. By Arch. FARRAR, D.D. 45, 6d. 
Gospel according to St John. By Rev, A. PLUMMER, D.D. 45.64. 
Acts of the Apostles, By Rey. Prof. LuMBy, D.D. 4s. 6d. 


London: Cambridge Warehouse, Ave Maria Lane. 
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Epistle to the Romans. By Rev. H. C. G. MOULE, M.A. 3s. 6d. 
First Corinthians. By Rev. J. J. Lias, M.A. With Map. 2s. 
Second Corinthians. By Rev. J.J. Lr1aAs, M.A. With Map. 2s. 
Epistle to the Galatians. By Rev. E. H. PEROWNE,D.D. 15. 6d. 
Epistle to the Ephesians. By Rev. H.C.G. MOULE, M.A. 25. 6d. 
Epistle to the Philippians. By the same Editor. 25. 6d. 


Epistles to the Colossians and Philemon. By Rev. H.C. G. 
Mou te, M.A. © 2s. ae 


Epistles to the Thessalonians. By Rev. G. G. FINDLAY, B.A. 25. 

Epistle to the Hebrews. By Arch. FARRAR, D.D. 35. 6d. 

General Epistle of St James. By Very Rev. E. H. PLUMPTRE, 
“TS. -62; 


Epistles of St Peter and St Jude. By Very Rev. E. H. 


Prumptre, D.D. 2s. 6d. 


Epistles of St John. By Rev. A. PLUMMER, M.A., D.D. 3s. 6d. 
Book of Revelation. By Rev. W. H. Simcox, M.A. 39. 


In the Press. ; 
Epistles to Timothy & Titus. By Rev. A. E. HUMPHREYS, M.A. 


The Smaller Cambrivge Bible for Schools. 


“We can cordially recommend this series of text-books.”’—Church 


Review. .. 


“ The notes elucidate every possible difficulty with scholarly brevity and 
clearness, and a perfect knowledge of the subject.” —Saturday Review. 

“Accurate scholarship is obviously a characteristic of their productions, 
and the work of simplification and condensation appears to have been 
judiciously and skilfully performed.” —Guardian. : 


Now ready. Price 1s. each Volume, with Map. 
Book of Joshua. By J. S. BLack, M.A. 


‘Book of Judges. By J. S. Back, M.A. 


First Book of Samuel. By Rev. Prof. KIRKPATRICK, D.D. 
Second Book of Samuel. By the same Editor. 

First Book of Kings. By Rev. Prof. LumBy, D.D. 

Second Book of Kings. By the same Editor. 

Gospel according to St Matthew. By Rev. A. Carr, M.A. 
Gospel according to St Mark. By Rev. G. F. MACLEAR, D.D. 
Gospel according to St Luke. By Archdeacon FARRAR, D.D, 
Gospel according to St John. By Rev. A. PLUMMER, D.D. 
Acts of the Apostles. By Rev. Prof. Lumby, D.D. 


London: Cambridge Warehouse, Ave Maria Lane, 


8 PUBLICATIONS OF THE UNIVERSITY PRESS. 


Che Cambridge Greek Crstament for. 
Sthoals and Colleges, 


with a Revised Text, based on the most recent ¢ritical authorities, 
Pa ; and English Notes. 
By 


Gunzrat Eprror: En NS PEROWNE, D. ‘Dy 
BIsHOP OF WORCESTER. 
Gospel agcording: fa St Matthew. By Rev. A. CARR, M.A. 
With 4 Maps. 4s. 6 
Gospel according “ St Mark. By Rev. G. F. MACLEAR, D.D. 
With 3 Maps. 4s. 6d. 


Gospel Becoreing to St Luke. By Archdeacon FARRAR. 
With 4 Maps. 6s. 


Gospel according to St John. By Rev. A. PLUMMER, D. D. 


With 4 Maps, 
Acts of the Apostles. By Rev. Professor Lumpy, D.D. 
With 4 Maps. 6s. - 


First Epistle tothe Corinthians. By Rev. J. J. Lias, M.A. 33: 
Second Epistle to the Corinthians, By Rev. J. J. Lras, M.A. 35. 
Epistle to the Hebrews. By Archdeacon FARRAR, D.D. 35. 64. 
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